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1, FOREWORD 


“J. I. Pavlov was and remains one of 
those very rare organs, mightily and 
finely built, whose unceasing function is 
to unfold the mysteries of life. He is an 
amuzingly integrate being, created by 
nature end work as if for the former 
to thus obtain knowledge of herself.” 


A. M. GORKY 


In the severe November days of 1941 Joseph Vissario- 
novich Statin cited Ivan Petrovich Paviov among other 
ilustrious men who brought fame to the Russian people. 

Academician Pavlov was one of those scholars whose 
names live on through the ages. His long, iniense and 
exceptionally fruilful scientific career nol only made Rus- 
sian physiology outstanding in the world, but created 
a new era in biology and medicine. This fact had to be 
acknowledged also by bourgeois scientists. The Duich 
physiologist Jordan wrote that Pavlov’s work made Le- 
ningrad a kind of Mecca, a place of pilgrimage for the 
physiologists of the world. The British scientist Berger, 
addressing Pavlov at the XV International Physiological 
Congress on behalf of the foreign delegations, said: 

“T think there is no field in the natural sciences where 
one person is so outstanding as. you are in the field of 
physiology.” 

At that Congress (1935) Pavlov was proclaimed the 
Princeps physiologorum mundi, i. e., the world’s foremost 
physiologist. This was a triumph of Soviet science. It was 
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anolhier striking proof that in our socialist country the 
oreal Beiinsky’s proplietic words are being realized: ‘In 
the future, in addition to the victorious Russian sword, 
we sliall lay the weight of Russian thought on the scales 
of European life... .” 

Pavlov had to tread a thorny path in his life, one full 
of bilter trials, disappointments and relentless struggle. 
In the dark days of the tsarist regime when the universi- 
lies were controlled despolically by bureaucrats of high 
and low rank, il was very difficult for such simple, direct, 
truthful and conscientious people of democratic views and 
uisubmissive nature as Pavlov to live and study and 
especially to carry on experimental work. His fate in this 
respect had much in cominon with that of other famous 
progressive Russian biologists, such as Sechenov, Mech- 
nikov, Tiiniryazev and Michurin, But whereas Sechenov 
came to the end of his difficult unsettled life long before 
the Greal October Socialist Revolution and Mechnikov 

ied on ils eve and morcover in a forcign land;* whereas 
Timiryazev had caught only a glimpse of the Soviet Era’s 
first rays, Pavlov and also Michurin had the good for- 
tune of living under Soviet rule for two decades. He was 
able {o realize all his grand visions and cherished. 
thoughts, 1o become an active participant in the building 
of our new joyous life and its ardent spokesman. 

The history of physiology both native and foreign is 
certainly nol lacking in noted scholars, but no name in 
that field shines so brilliantly as that of Ivan Petrovich 
Pavlov. 


* Sechenov, Ivan Mikhailovich (1829-1905), resigned from the 
Medico-Chirurgical Academy in protest against the refusal to confirm 
I, Mechnikov professor in that tinea He was subsequently pro- 
fessor in the universities of Odessa, Petersburg and Moscow. 

Mechnikov, Wya Ilyich (1846-1916), outstanding Russian biol- 
ogist, owing to the difficulties set up by the tsarist government left 
aera Pea of his life was spent in Pasteur’s Institute in 

aris.~--id, . 


He is dear to every Soviet citizen. V. M. Molotov ex- 
pressed the thoughts and sentiments of all Soviet people 
when he said at the banquet given in honour of the dele- 
gates of the XV Internalional Physiological Congress in 
the Kremlin: “We are proud of the fact that Soviel phys- 
iologists are coming more and more io the fore among 
men of science; that among us such universally recog- 
nized authorities of natural science are working in this 
field as Academician Pavlov.” 

Not only scientists but all Soviet people commemo- 
raled as one of ithe notable dates in their glorious and he- 
roic history the hundredth birthday anniversary of this 
giant of scientific thought and fiery patriot. 
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2, A SHORT BIOGRAPHY 


“There, is no broad highway in 
science and only these can reach its 
blazing peaks who fear not to become 
tired climbing its rocky paths.” 


K. MARX 


Ivan Petrovich Pavlov was born on September 14 (old 
style), 1849, in the old Russian lown, Ryazan. His father, 
Pyotr Dinitrievich Pavlov, was then a young priest of a 
poor parish and from all indications led a far from well- 
to-do life, Desecnded from peasants, he had a passion for 
work in the orchard and vegelable garden. This, by the 
way, was a source of essential help to the restricted 
means of the family. Fle was a man of strong will and 
robust health, Jond of intellectual work and a diligent 
reader of worldly books and magazines. The passion for 
physical and menial work, and olher traits of his strong 
personalily, he passed on to his sons, above all to his 
eldest—Ivan. 

From early boyhood, Ivan helped his father in the 
garden and orchard, and his mother with her houschold 
duties, washing the dishes, bathing his younger brothers, 
etc. The love for physical work and sports remained with 
Pavlov throtighout his life. To dig and fertilize the soil, to 
lay out and clean walks, plant and cultivate flowers, to 
tide a bicycle, row, swim and play gorodki, these were all 
Paviov's beloved hobbies and he devoled his summer va- 
cations to them. He was wont to say thal physical work 
and sports gave him a singular feeling of “muscular glad- 
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ness.” Ai the venerable age of 86, he wrote to the miners 
of Donbas: 

“Dear miners, 

“All my life I have loved and still love work, men- 
tal and physical; and the latter perhaps even more than 
the former. But I felt a particular pleasure when I could 
combine with physical work the solution of a good hard 
problem, that is, unite my arms and head. You have taken 
that road. I wish you from my very heart lo keep on tread- 
ing further this road, the only one which provides hap- 
piness to man.” 

Ivan Petrovich had already learned to read and write 
on reaching the age of seven but owing to an accident 
which seriously affected his health (he fell from a high 
wall on a stone pavement, was seriously hurt and was 
ill for a long time) he went to school only four years 
later. This was the Ryazan church school. After complet- 
ing il successfully he enlered the local theological semi- 
nary. Several outstanding teachers, ardent stipporiers of 
the advanced ideas of that tine, were members of the staff. 
They exerted a deep influence on the young Pavlov. Ivan 
Petrovich used to recall the seminary with a feeling of 
deep affeclion. He appreciated especially the absence of 
the callous, formal altitude lowards students, so wide- 
spread in olher stich schools, He wrote in his short auto- 
biography in 1904: “I recall il with gratitude. We had 
several excellent teachers.... In general, in the semina- 
ries of thal time (I don’t know how it was aflerwards) 
one had the possibility of following one’s own intellectual 
inclinations, a possibility the absence of which had been 
felt so in the ill-lamed Tolstoy Gymnasiums* (and, I 
think, also in the present ones).” 

During Pavlov’s student years progressive thought in 


* Afler D. Tolstoy, the tsarist Minister of Public Education, who 


converted the gymnasiums into scholastic schdols with barrack-like 
discipline.—£d, 
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Russia was in a state of turbulent development. The great 
democrats and enlighleners of the middle of the 19th cen- 
lury—Belinsky, Herzen, Chernyshevsky, Dobrolyubov, 
Pisarev—-waged a severe, sell-sacrificing battle against 
reactionary thought both in social life and in science; it 
was a fight to awaken the self-consciousness of the masses, 
a battle for freedom, for the realization of lofty progressive 
ideas. They also ardently propagated materialist concepls 
in the natural sciences, particularly biology. Great was the 
influence on youth of this brilliant group of revolutionary 
thinkers. And young Pavlov’s noble, passionate and open 
heart was also captured by their ideas. He followed with 
eager interest the struggles of these progressive minds, 
zealously read their articles in the Sovremennik, Rus- 
skoye Slovo and other progressive journals and in particu- 
lar their flery articles on questions of natural science; he 
was taken up by their ideas on the importance of the 
natural sciences to social progress. 

Pavlov wrote in the above-mentioned Autobiog- 
raphy: “Under the influence of the literalure of the 
sixties, especially Pisarev, our intellectual interests turned 
lo natural science and many of us including myself 
decided 4o go in for nalural scicnce in the university.” 
In these years Pavlov was much influenced by lhe book, 
Reflexes of the Brain, the great work of the father of 
Russian physiology I. M. Sechenov, and by the Russian 
translation of Lewes’ fascinaling work, Practical Physi- 
ology. 

Young Pavlov resolutely rejected an ecclesiastical 
career—which was the usual fate of theological seminary 
graduates. He left for St. Petersburg in 1870 without fin- 
ishing the seminary on hearing that seminarists before 
completing their last year would be accepted in the uni- 
versities. He matriculated in the physics and mathematics 
department, taking the natural sciences course. His ex- 
cellence in studies and a certificate of poverly brought 
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him a scholarship which, small as it was, still gave him 
his daily bread. 

The course in physiology at the University of St. Pe- 
tersburg was then given by Professor Ilya Fadeyevich 
Tsyon. This was not only a talented scientist and skilful 
experimenter but also a brilliant lecturer. Pavlov's in- 
terest .in physiology, awakened while he was still a 
schoolboy, developed rapidly. Here is what he wrole in 
his Autobiography: “At that time the faculty was in a 
brilliant slate. We had a number of professors of great 
authorily in science with outstanding talents as lecturers. 
I chose for my major course animal physiology, and took 
chemistry as a minor. We physiologists were enormously 
impressed by Tsyon. We were truly fascinated by his in- 
geniously simple exposition of the most complex physio- 
logical quiestions and his masterful ability in conducting 
experiments. One can never forget sttch a teacher,” 

While still in his fourth year at the universily, Pavlov, 
under Tsyon’s direction and together wilh another stu- 
dent, Afanasiev, made his first research, which concerned 
the physiology of the nerves of pancreas, For this work 
he received a go'd medal. 

In 1875 Pavlov brilliantly completed the course at the 
university and obtained the degree of Candidate of Nat- 
ural Sciences. 

With ardent hopes the talented, sinseeesiie young 
scientist set oul on ihe road of independent life, but only 
to meet with bilter disillusionment. Conditions of work 
for young scientists were extremely hard in those dark 
days of isarist Russia. Il'was difficult to find a position. As 
a rule the universities were controlled by servile hirelings 
of the prevailing regime; outstanding intellectuals were 
persecuted; there were endless intrigues and unscrupulous 
strife among various ‘groupings of professors. Naturally, 
the ones who suffered most from this state of affairs were 
the courageous, honest, progressive scientists, those who 
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were thinking not of how to adapt themselves to fortuitous 
external circumstances, but how best to serve their na- 
tive science. Among such victims were the great scien- 
tists Sechienov and Mechnikov. Such also was Pavlov. 
He was able to overcome all obstacles only because of 
his physical strength and moral firmness, his endurance, 
unfaltering will, amazing capacily for work, flaming pa- 
triolism and intense Jove of science. 

It may have seemed at first that fortune smiled favour- 
ably on the young graduate. His teacher Tsyon, who 
had just received the chair in physiology al the Medico- 
Chirurgical Academy (as the Military Medical Academy 
was then called), which had been left by Sechenov, invited 
Pavlov to become his assistant. Al the same lime Pavlov 
enrolled in dhe third-year course of ‘the Academy-—~as 
he wrole in his Aufobiography, “nol to become a physi- 
clan, but in order, having oblained the degree of doctor of 
medicine, to have the right allerwards lo a chair in physi- 
o.ogy... although the professorship itself appeared as 
something beyond grasp, incredibie.” Bul soon Pavlov, 
because of the appointment of Tarkhanov in Prof. Tsyon’s 
place, considered it necessary to leave ihe department 
anid thus lost not only an excellent place for scientific work 
but also his income, ; 

Fortunately, after sotie lime he oblained a position 
as laboratory assistant to Professor Ustimovich at the 
physiological department of the Velcrinary Institute. 
Simultaneously he continued his studies at the Medical 
Academy. In Ustimovich’s laboratory (1876-1878) Pav- 
Jovy made a sseries of valuable invesligations on blood 
circulation. Here the first signs of his noted scientific 
method, viz., fo study the functions of the intact organism 
under natural conditions, made their appearance. After 
many trials he succeeded in measuring the blood pressure 
of dogs without narcosis and without tying them to the 
operation table. While working in thal laboratory Pavlov 
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was able io lay aside a small sum of money and to go to 
Breslau in the summer of 1877 in order to acquaint him- 
self with the work of the well-known physio:ogist, Pro- 
fessor Heidenhain. 

In 1878 Professor Botkin, the famous Russian clini- 
cian, invited the gifted young physiologist to work in 
{he physiological laboratory at his clinics formally as a 
laboratory worker, but actually as its chief. 

In 1879 Ivan Petrovich graduated from the Acad- 
emy, with the award of a gold medal for his research 
work. There he won a two-year fellowship for postgraduate 
work. Thus he could now devote all his time io research 
work at Bolkin’s clinics. 

Pavlov worked in a small house, built either as a 
janitor’s lodging or a bathhouse, and completely unfil 
for research work. Here, with no laboratory equipment 
even of the simplest kind, always in need of money 
to buy animals for experiments, Paviov developed an 
enthusiastic activily. In this, his first laboratory, he 
spent more than ten years—until 1890, (In 1886 he be- 
came its olffcial chief.) The almost complete independence 
of his research allowed Paviov to unfold his original tal- 
ent and give full swing to his creative genius. His enor- 
mous capacity for work was fully demonstrated here 
as weil as his indomitable will and unfailing energy, 
bringing him outstanding results both theorctical and 
practical. Engaged in studying the physiology of blood 
circulation and digestion, and also certain pharma- 
cological problems, he quickly matured as a theoretician 
and experimenter as well as organizer and director of 
large and complex scientific projects. 

Paviov's life during the years spent at the laboratory 
was full of privation and family troubles but nonetheless 
he considered that period to be unusually significant and 
fruitful. He always recalled it with a particularly warm 
feeling. ‘In spite of certain unfavourable circumstances in 
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this laboratory,” he wrote in his Aufubtography, “the chiel 
of which were, of course, ils scaly means, | consider that 
the {ime spent there was very beneficial for my fulure in 
science, First of all—comipiete independence and then the 
opportunity of devoling myself enlirely to laboratory 
work.” 

Ivan Petrovich always remembered Botkin with a feel- 
ing of gratitude; this was not only becatise the latler gave 
him the opportunily to work and grow as a scientist, 
but also because he rendered him strong ideological sup- 
port. The development of Pavlov’s scientific principles 
was greatly influenced by Bolkin’s theories on the impor- 
lant role of the nervous system both in the normal and 
pathological activity of the organism, and his views on 
the need for the closest union between experimental pliys- 
iology and clinical medicine. Pavlov wrote: “S, P. Botkin 
embodied in the highest degree the legitimate and fruitful 
union between inedicine and physiology, these two forms 
of human activily which are building, before our eyes, 
the edifice of the science of ihe huinan organism and prom- 
ise in the iulure to furnish man with his greatest hap- 
piness—health and life.” 

Among Pavlov’s achievements of thal period was his 
research on the efferent cardiac nerves. It became the 
theme of his doctor’s dissertation which he submitted in 
1883. It brought him a gold medal, the title of docent 
and a two years’ sojourn al Heidenhain’s laboratory in 
Breslau, and Ludwig’s in Leipzig (1884-1886). In this 
period he developed an ingenious and original method 
of isolating the heart and lungs, leading to the solution 
ol many important theoretical and practical problems 
both in the physiology of blood circulation and in phar- 
macology. In this exceptionally fruitful period, following 
his return to the homeland, Ivan Petrovich laid a solid 
foundation for his future studics on digestlon, namely, 
he discovered the nerves controlling the secretion of the 
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pancreas and carried oul his classical experiment on 
sham feeding. 

These and other scientific achievements made Pav- 
iov’s name famous both in Russia and abroad. But the 
joy of his scientific success and the satisfaction at its 
high appraisal were marred by his material straiis and 
the very limited possibilities of his modest laboratory. And 
then came the dark prospect of losing even this hovel. 

The financial and other material difficullies aggravated 
by Paviov’s complete helplessness in matters of everyday 
life began to be felt especially after his marriage in 1881. 
Little is known about this difficult phase of Ivan Petro- 
vich’s life and he did not like to tell aboul it. However, 
we do read in his Autobiography lhat he, ‘‘already mar- 
ried and possessed of a son, was always in a bad way 
with respect to money.” We know of these troubles, 
poisoning the life of the great scientist, mainly from the 
tales of his friends and students of that time and from the 
recently published meinoirs of his wife, Serafima Vasilievna. 

Here are a few characlerislic episodes. 

In Serafima Vasilievna’s memoirs concerning the first 
year of their married life, we read: “When we returned 
io Petersburg from the country we had absolutely no 
money. And were it not for Dmitri Petrovich’s (Ivan 
Petrovich’s brother who was an assistant to D. I. Mende- 
leyev.—&. A.) apartment, we would actually have had 
no place where to lay our heads.” 

The same year he obtained his doctor’s degree, Ivan 
Peirovich’s first son was born, whom the happy parents 
named Mirchik. In the summertime both wife and child 
had to be taken to the country. But Ivan Petrovich had 
no means for renting a country house near Petersburg, 
so they had to leave for the far south to his wife’s sister 
who lived in a remote village. 

Pavlov did not even have enough money for their 
railway ticket. “Ivan Petrovich and Dmitri Petrovich 
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could hardly scrape togelher enough money for a tickel 
to Ryazan and wrote a letter to their father requesting 
him to furnish me with the money for the journey fur- 
ther.” Ivan Petrovich’s son feli sick and died in that for- 
saken village, leaving his parenls in deep mourning, The 
loss was especially painful because Seralima Vasilievna’s 
first pregnancy had ended in a iniscarriage, probably not 
withoul the influence of the poor living conditions. 

From other sources we know that owing {to the finan- 
cial difficulty he experienced, Ivan Petrovich lived for a 
time nol with his family, but in the laboralory. Professor 
Chistovich, then working under Pavloy in Botkin’s clinics, 
recalled another incident: 

“Ai one time Ivan Pelrovich suffered from a com- 
plete lack of money and was TIoreed lo live alone, 
separated from his lamily, in the apartiment of a friend, 
N. P. Simanovski. We, collaborators and followers of 
Paviov, knew of his lard material condition and conceiv 2d 
of a plan to lielp him. We invited him to give us a se- 
rics of lectures on the inuecrvation of the heart, collected 
among ourselves a sum of money and gave it to him as 
if to meel the expenses of the course. Bul nothing came 
of it. He spent all the money in buying animals for the 
course and left nothing for himself.” 

This devotee of science would often spend his c¢ yn 
scanty salary to buy animals and to satisly other requi-e- 
ments of experimental work when he himself was in dire 
need. Such were the demands of liis beloved science; for 
in those days “ithe constant necessity io pay for every 
experimental animal,” he bitterly wrote in his aulobiog- 
raphy, “at a time when there was in general a scarcity 
of financial means, told heavily on the laboratory work,” 

In addition to all this, there was absolutely no guar- 
antee of the fulure. Had he not already found ‘himself 
once in the street because no position was open in 
Botkin's department? And he was at that time a doctor 
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of medicine and a recognized investigator! What would 
have happened to him then if Professor V. A. Manassein 
had not given him a place in his department? Where was 
the assurance that such a slory with even sadder outcome 
wotild not be repeated? 

Pavlov was not very practical in personal matters. 
For a long time he vainly searched for a new position. 
He applied for the chair of physiology at the University 
of St. Petersburg (vacant after Sechenov had left), but his 
application was rejected. Following this stroke of ill lor- 
tune, the source of much grief to Pavlov, he again felt 
the bitter taste of humiliation. The reactionary tsarist min- 
ister Delyanov refused to sanclion his appointment to 
the chair of physiology at the Tomsk University. Instead, 
Delyanov gave this position to a litt!e-known scientist, 
Veliki. Some other minister had solicited for the latter. 
This outrageous incident gave rise to protests by progres- 
sive medical circles. Thus, an article appeared in the news- 
paper Vrach which stated: “A doctor of zoology, Ve- 
liki, has been appointed to the chair of physiology at 
Tomsk.... We cannot but express our deep regret that 
the earlier intention to appoint to this chair the private 
lecturer in physiology at the Academy, Pavlov, had not 
been realized. Pavlov for a long time has been justly con- 
sidered as one of the best physiologists in Russia, and 
there are a great many reasons for his preeminence. He 
is not only a doctor of medicine but also a candidate of 
natura! science and moreover he has uninterruptedly been 
working and helping others in their work in Botkin’s 
clinics. We know, by the way, that the [failure to appoint 
Paviov has amazed such an experienced judge in these 
matters as Prof. S$. M. Sechenov.” 

Eventually, the physiologist Pavlov was elected to the 
chair of pharmacology at the Tomsk University and then 
at the University of Warsaw. But Ivan Petrovich went 
to neither place. Soon after (in 1890) he was appointed 
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Professor of Pharmacology at the Mililary Medical 
Academy and occupied this position for five years, until 
his transfer to the chair of physiology in lle same acad- 
emy in 1895. Ivan Petrovich healed this latter depart- 
ment continuously for three decades. 

An important event in Pavlov’s personal life and 
scientific carccr was the invitation to organize and di- 
rect the department of physiology in the new Institute ol 
Experimental Medicine (1891). He remained at the head 
of that department for 45 years—til] the end of his life. 
It was mainly here that he carried out his classical ex- 
periments on the digestive glands which soon made hin 
famous throughout the world. Here tvo he conducted 4 
major part of his work on conditioned reflexes, work which 
immortalized his name and brought glory to ihe science 
of his country. 

Al last in 1901, Ivan Petrovich was elected corre- 
sponding member of the Academy of Sciences and in 
1907—a member. Tlic modest physiotog:cal ‘aboratory in 
the Imperial Academy of Sciences did not play any es- 
sential role in Pavlov's scientific achicvements before the 
October Revolution. But then the superb institute, organ- 
ized by the Sovict Government (in 192-4) in its place, 
Soon becaine a centre for the development of his immortal 
inaterialist theory of the higher nervous activity. 

Before the October Revolution, Pavlov heroically 
made his way in science through strenuous effort, suf- 
fering many privations and sacrifices. The continuous 
Struggle with difficulties in his scientific work and adver- 
Sity in his persona! life, developed his creative genius, 
hardened his will to win, made him the more eager to 
serve his countrymen and strengthened his belief in a 
better future [or his beloved fatherland. One cannot help 
noting in this connection a highly characteristic trait of 
Pavliov’s prerevolutionary life—almost all his scientific 
achievements received formal recognition by official in- 
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stitutions of isarist Russia only long after they had been 
recognized by the progressive minds of our country and 
abroad. At the very same time when the dull and reaction- 
ary tsarist minister refused to confirm Pavlov’s appoint- 
meni to the chair of physiology, Sechenov, Ludwig, Hei- 
denhain and other scientists considered him as an out- 
standing physiologist. Pavlov became a professor of phys- 
iology only on reaching his 46th year. He became a 
member of the Academy of Sciences only three years after 
he received the Nobel Prize. 

Pav-ov’s financiai difficulties and domestic troub‘es 
noticeably declined after his appointment to the Institute 
of Experimenta! Medicine and entire.y vanished when he 
was elected to the professorship at the Military Medical 
Academy and became a member of the Academy oi 
Sciences. But conditions for his scientific work and 
the attitude of tsarist officials toward il remained 
unfavourable as before. Pavlov especially felt the need 
of permanent collaborators. There were no more than five 
or six of them in all the organizations under his guidance. 
Only two or three were in the physiological department 
of the Inslitule of Experimental Medicine. He himself 
paid out of his own pockct the salary of practically the 
only assistant in the laboralory of the Imperial Acad- 
emy of Sciences. In the Military Medical Academy the 
number of his collaborators was very limited, owing to 
the hostile attitude, among other things, toward Pavlov of 
the War Minister and the chiefs of the Academy. He incur- 
red their hatred because of his democratic views, his unceas- 
ing struggle against the despotism of the tsar's officials, 
his constant support of the students’ interests; because, 
with the whole of his honest, sensitive soul, he was close- 
ly bound to the common people and also because he was de- 
veloping a materialist theory of higher nervous activity. 

Only through very great efforts did he succeed in re- 
taining his most gifled pupils in the department and 
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lit securing scholarships for them for trips abroad. Ever 
Pavlov himself, already at that time one of the greatest 
authorities among Russian physiologists, for long was 
not formally confirmed to the tile of professor-in-ordinary. 
He was the on'y chief! of a theoretical facuily not lo receive 
a government apartment. The intrigues against Pavlov, 
known to the whole world as “Russia’s great physiolo- 
gist,” according to Timiryazev, did not cease until the Oc- 
tober Revolution, allhough his world-wide authority in 
physiology caused the officia:s lo treat him with hypocrit- 
ical courtesy. At the same time they conspired to dis- 
credit a nurnber of dissertations submitted by Pavlov’s 
collaborators and seldom confirmed the degrees and 
appointments of his followers. They were constantly in- 
citing all manner ol sociely ladies against him, who cried 
about the “sinfulness” of his experiments on animals; 
they caused his defeat in the elections to the presidency 
of the Society of Russian Physicians in spite of his great 
activily in thal organization, elc. 

Pavlov’s constant need of assistants was met to 
a certain extent by enthusiasts who volunteered their 
aid without remuneration. His authority, outstanding 
scientific achievements, ardent patriotism and democratic 
views atiracted like a inagnet many zea:ous heipers— 
students of the Military Medical Academy as well as 
physicians assigned to the Inslitule of Experimental Medi- 
cine and also physicians from various parts of the country 
and from abroad. True, these collaborators were only tem- 
porary and the changes in the staff made it difficult for 
Pavlov to plan and carry out large-scale scientific proj- 
ects. Bul they did much to help him realize his ideas. 

There were many great difficulties foo in financing the 
organizations under his guidance. Ivan Petrovich had to 
appeal to the general public and to cultural societies for 
private contribulions to his laboratories, And help did 
come. It was with such aid, for instance, that he was 
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I, P. Pavlov and his brother D. P. Paviov in student years 
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able to begin construction of the famous “tower of si- 
lence’’—the special laboratory for studying the condi- 
tioned reflexes of dogs. However, the building was not 
finished until after the October Revolution. 

There is nothing strange about this. All science was 
in such an unenviable position in tsarist Russia. Pavlov 
met with the same bitter fate as Lomonosov, Men- 
deleyev, Pirogov, Sechenov, Mechnikov, Timiryazev, 
Michurin—these great sons of their country, who brought 
it glory through their self-sacrificing fight for the triumph 
of their native science. 

But Pavlov was luckier than most of these celebrat- 
ed representatives of Russian science and culture. He had 
the fortune to witness the downfall of the hated tsarist 
regime and after the Great October Revolution to realize 
his great research plans. 

During the early days of the Revolution, when the 
country was still in the throes of hunger and privation — 
and when our heroic people led by the Communist Party 
were waging a severe fight for the young Soviet State, 
Viadimir Ilyich Lenin issued a special government 
decree which revealed the exceedingly warm sympathy 
and care for Pavlov and his work by the Communist 
Parity and the Soviet Government. 

This decree noted the “outstanding scientific contribu- 
tions of Academician I, P. Pavlov, which are of enormous 
significance lo the working people of the whole world.” A 
commission headed by M. Gorky was organized “to create 
in the shortest lime the most favourable conditions for the 
scientific: work of Academician Pavlov and his collabora- 
tors.” The corresponding government organizations were: 
“to publish in a de-luxe edition the scientific work prepared 
by Academician Pavlov ... to furnish Academician 
Pavioy and his wife with a special ration” and sup- 
ply his laboratory and apartment with the maximum 
accommodations. This historic decree of Lenin was an 
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expression of faith in the venerable Russian scientist and 
patriot of the young Soviet State. 

Afterwards, the quick growth of the country’s eco- 
nomic power gave the Soviet Government the means to 
create in a short time the mosl favourable conditions for 
the development of the great scholar’s scientific work. 

The ‘tower of silence” in the Institute of Experimental 
Medicine was finished. His 75th birthday was honoured 
by the establishinent of a new pliysiological institule, 
now bearing h's name, in the Acadeiny of Sciences of the 
U.S.S.R.; his 80th, by the construction of a special “City 
of Science” in the village of Koltushi at the outskirts of 
Leningrad. This institulion, the only one of its kind in 
the world, also bears his name, Clinics for treating nerv- 
ous and psychical diseases were atlached to his insti- 
tules, thus realizing his old dream of uniting theory and 
praclice. All of his institules were equipped with the 
most up-to-date apparatits. Flis permanent staff both 
scientific and {echnical increased manifold. He reecived 
considerable sums above the ordinary budgetary al- 
lotmenits to be spent at his own discretion. The scientific 
works of his laboratorics were published regularly. 

Pavlov was loved by the people. He had the power- 
ful material and moral support of the Soviel Government. 
The 85th birthday of the great scientist was marked, 
among other measures, by the granting of new large sums 
for the further advancement of his researches. 

Greeting Ivan Petrovich, the Sovnarkom (Council of 
People’s Cominissars) of the U.S.S.R. wrote: 

“To Academician I. P. Pavlov: 

“On your 85th birthday the Council of People’s Com- 
missars of the U.S.S.R. sends you its warm greetings 
and congratulations. The Sovnarkom especially notes 
your inexhaustible energy in scientific work, the successes 
‘ol which have deservedly placed your name among the 
‘classics of natural science. 
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“The Sovnarkom wishes you health, vigour and long 
years of fruitful work for the benefit of our great country.” 

The sharp contrast between the attitude towards his 
work on the part of tsarism and of the socialist state 
could not but stir the great thinker. Pavlov, who 
under the tsarist regime always lacked adequate means 
for experimentation, was now constantly concerned wheth- 
er he could prove worthy of the faith p‘aced in him by 
the Soviet Government and whether he could justify the 
enormous sums granted for his work. All this he declared 
publicly and to every one. A striking example of this 
were his words at the reception in the Kremlin by the So- 
viet Government for the delegates of the XV International 
Physiological Congress which had taken place in 1935 
both in Leningrad and Moscow. “We, in charge of scien- 
tific institutes,” he said, “are aciually in a state of anxiely 
and uneasiness whether we shall be able to justily all 
those suins which are placed at our disposal by the Gov- 
ernment,” On another occasion he declared with great 
fecling: “Tow I would like to live for long, becatise my 
laboratories are flourishing as never before. The Soviet 
state has given millions for my scientific work and for 
the construction of laboratories. I want to believe that 
the measures Jor aiding {he workers in physiology, and I, 
afler all, am a physiologist, will reach their goal and 
my science will bloom on my native soil.” 

His anxiclies were in vain. Unfolding the eagle's 
wings of his greal genius Pavlov buill in the main the 
wonderful edifice of the materjalist theory of the higher 
nervous aclivity. 

The great naturalist was in his 87th year when the 
thread of his life was broken. He died unexpectedly of 
pneumonia. In spite of his venerable age, he had been of 
robust strength, full of intense energy, had worked un- 
ceasingly, had been enthusiastically making plans for fur- 
ther studies and least of all had been thinking of death.... 





3. PAVLOV AS MAN AND CITIZEN 


Ivan Petrovich was unusually endowed with nobility 
of character. In him were reflected some of the best 
traiis of the great Russian people, whom he loved so 
dearly. Modest and exceptionally simple in manner, he 
was highly responsive, accessible, and sociable both in 
his personal life and: work. There was a friendly atmos- 
phere in the scientific institules under his guidance and 
he wus the heart and soul of any gathering—whether a 
gymnastics group, the Sociely of Russian Physicians or a 
group of his collaborators. He had the gilt of attract- 
ing people and uniting them into a friendly circle. There 
was nothing that he would begrudge his collaborators. If 
in the first years alter the revolution, during the fam- 
ine, he chanced to receive a food parcel, he would take 
it to the laboratory and share it with everyone. 

Paviov’s great understanding and sympathy, his 
transparent honesty and directness in large and small 
matters made him exceptionally charming. He was loved 
by his [riends and pupils and was respected by his op- 
ponents in science. 

. Pavlov was exceedingly punctual and accurate in his 
work and everyday life, One could set a watch by his ar- 
rival at the laboratory. He was very strict with himself 
ahd would not stand any laxity in others, especially in 
scientific matters. If an experiment suffered because of 
the carelessness of an assistant, Pavlov would become 
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highly indignant and could find very caustic remarks for 
the culprit. 

Pavlov’s animated and even impetuous character was 
an unfailing source of energy. These traits served to in- 
spire all with whom he came in contact. His enthusiastic 
temperament made itself felt not only in scientific work, 
during operations and experiments, and in discussions, 
but also in sports, in his gardening, as a collector and 
in his everyday life. He was like a youth in his enthu- 
siasm at work, in his alertness and endurance; to the very 
end he retained his phenomenal memory, his sharp, pen- 
etrating mind, and a broad interest in scientific and 
social life. His special altachment for the youth among 
his collaborators was also a fellection of his own youth- 
ful spirit. 

Paviov used to speak in a very clear, simple, concise, 
and picturesque manner. He had a pleasant, sonorous 
voice and while talking, he gesticulated vehemently. He 
was a wonderful conversationalist and a warm and witty 
debater. His laugh was loud, straightforward, and con- 
tagious. 

Pavlov also knew how to rest and relax. During the 
summer months he parted almost entirely from science. 
According to his wife, “... not a single scientific book 
had an entry leave to the country house. Ivan Petrovich 
considered it necessary to free his mind entirely of all 
laboratory thoughts.” During his summer vacation he 
read only ficlion and devoted himself to the garden and 
orchard, to swimming and athletic games. Physical work 
Was a source of real pleasure to him. “J don’t know who 
I would rather be,” he said, “a farmer, a furnaceman or 
a scientist.” He was a man of high culture, exceptionally 
well-read and of extensive interests in life. He had a keen 
fancy for making collections, the choice of objects chang- 
ing with time. He collected butterflies, plants, stamps 
and towards the end of his life—painlings. According 
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to L. A. Orbeli, Pavlov at one time systematically visited 
all art exhibitions. He was also interested in music and 
liked friendly card games. 

Ivan Petrovich did not smoke or drink and led a very 
simple life. 

Although he was, as he himself liked to say, a man 
of science, ‘‘frorn head to foot,” he did not isolate himself 
from social life. He was for many years a very active vice- 
president of the Society of Russian Physicians and sub- 
sequently its president. He was the organizer and head for 
many years of the Physicians’ Gymmnaslic Sociely, and a 
member (afterwards the president) of the Honour Court 
of the Petersburg Physicians’ Society of Mutual Aid. Dur- 
ing the last years of his life he directed the Jormation of 
the Physiological Sociely, the foundation of the Journal 
of Physiology aud the organization of a nuniber of con- 
eresses. At the XIV International Pliysiological Congress 
in Rome (1932) he proposed in the name of the Soviet 
Government to hold the next congress in our country and 
the proposal was unanimously accepted by the delegates. 
And it was he who directed the preparation for the XV 
Infernational Congress in Leningrad and Moscow (1935) 
and headed ils work. 

Ivan Petrovich was an ardent patriot in the highest 
sense of the word. Tle loved his fatherland, and the fine 
culture and traditions of the Russian pcople with a deep 
and self-sacrificing passion. Fle loved the works of the 
oreat Russian writers, musicians, artists and scientists, 
the military glory of the country, and its customs. He also 
treated with respect the dignity, traditions and culture 
of other peoples. He immediately grasped and greatly 
esteemed the policy of the Soviet Government towards 
the various nationalities. 

In 1927, when he had to undergo an operation for 
gallstones, and a council of our noted professors suggested 
that a certain distinguished German surgeon be invited 
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for this purpose, he emphatically protested, declaring: 
“T do not consider at all that the German surgeons are 
better than ours and I will in no case al‘cow a German to 
operate on me, when the flower of our surgery is present 
here.” He was brilliantly operated on by Professor Mar- 
tynov. 

When abroad, Ivan Petrovich would feel exceedingly 
lonesome for his native land and make haste to come 
home. His return was always a happy occasion for him. 
Serafima Vasilievna recollected how once, returning from 
one of his trips abroad, Ivan Petrovich at the border 
station lifted his hat and bowed down deeply to his na- 
tive soil. 

Raised in the spirit of the great Russian revolution- 
ary democrats of the 19th century, Pavlov was a man of 
progressive democratic principles. He was connected to 
the working people with the whole of his noble soul. He 
considered work to be a virtue and hated idlers. When 
he was awarded the Nobel Prize, a cerlain businessman 
{ried to persuade him to invest some of the money he had 
received in stock exchange speculalion, promising large 
profils. Ivan Petrovich answered indignantly: “I have 
earned this money by unceasing scientific work, and sci- 
ence never had, does not have, nor ever will have any- 
thing to do with the Stock Exchange.” 

Pavlov did not participate in the direct political fight 
against the autocracy, bul his strongly negative altitude 
towards tsarism constantly came to the fore in his strug- 
gles against lhe reaclionaries in the scientific and higher 
educational institutions of tsarist Russia. According to 
the reminiscences of his wife and of the older generation 
of his pupils (V. V. Savich, L. A. Orbeli, I. §. Tsitovich 
and others), while still in the first years of his prolessor- 
ship, Pavlov sympathized with the students’ revolutionary 
movement and supported the so-called ‘students’ disor- 
ders.” He persistently fought for many years against the 
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despotism of the head of the Military Medical Academy 
and the tyranny of the tsarist officials, After the shaineful 
defeat of tsarism in the Russo-Japanese war, when reac- 
tion was raging unrestrainedly, Pavlov’s patriotic feel- 
ings were sorely offended and he regarded with sympathy 
the rising tide of revolution. “No,” he said, “only a rev- 
olution can save Russia. The government which brought 
the country to such a disgrace must be overthrown.” 

It was not without cause that during the ceremony 
when Pavlov received the Nobel award in 1904, the king 
of Sweden declared: “J am alraid of your Pavlov. He 
wears no decorations. He is evidently a socialist.” 

In 1913, after the “students’ disorders,” the Minister 
of War ordered the expulsion of 1,500 students from the 
Military Medical Academy. Ivan Petrovich with four 
other professors made an energetic prolest and according 
to some evidence he threatened to resign. A very inter- 
esting illustration of his polilical feelings was his letter to 
the first Russian Physiological Congress. Its chief organ- 
izer, he had vainly sought help from official institutions 
under the old regime in convoking it, and it was held 
only in April 1917. Ivan Petrovich wrote: “We have just 
paried with the dark, oppressing times. It is enough to 
tell you that this congress of ours did not receive sanction 
to be held on Cliristmas and was allowed to be called on 
Easter only because the members of ils organizational 
commiltee had signed a statement that no political reso- 
{utions would be presented ai the congress. And that 
was insufficient. Two or three days before our revolution, 
final permission was oblained with the proviso that the 
theses of the scientific reports be handed to the city 
head the day before the opening. Thank God that this 
a to the past and let us hope the irrevocable 
past.” 

Patriot and true democrat, Ivan Petrovich, from the 
first years after the Great October Socialist Revolution, 
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I. P. Pavlov during a discussion 





1, P. Paviov cleaning a path in his garden 


welcorries with all his heart the fact that in oir country 
“the absurd and monstrous abyss,” as he said, “between 
the rich and poor has been done away with,” and that 
here “social wealth is distributed among individuals ac- 
cording to their work.” He was proud that the Russian 
people had the fairest policy in world history toward na- 
lionalities, having established true equality and national 
brotherhood in our land of many peoples. There is no need 
to mention how great was his enthusiasm over the care 
of the Communist Party and the Soviet Government for 
the growth of science and culture in our country, 

Pavlov followed very intently the creative efforts of 
peaceful construction taking place according to Lenin’s 
and Stalin’s plans. He had become convinced that social- 
ism was, as he expressed it, an imposing “Mr. Fact.” 

Who does not know his passionate, highly patriotic 
speech at the opening of the XV International Physiologi- 
cal Congress in 1935 in Leningrad? Speaking of the 
srowing war danger and of the fact that “war is essen- 
tial'y a bestia] method of setlling difficulties, a method un- 
worthy of the human mind with its unlimited resources,” 
Pavlov, joyfully and proudly, added: “And I am happy 
that the Government of my great fatherland, in its fight 
for peace, for the first time in history proclaimed: ‘not one 
inch of foreign soil.’” 

In 1935, after a long absence, he paid a visit to his 
native city, Ryazan. His fellow citizens gave a banquet in 
his honour. He replied to their cordial reception and greet- 
ings in words of deep fecling: “I want to say that repre- 
sentatives of science had been honoured before, also. But 
this expression of esteem had taken place within the 
limits of a narrow circle of men of the same type, so to 
say, men of science. That which I behold now is very dif- 
ferent from these restricted ceremonials. At present sci- 
ence is honoured among us by all the people. I saw this in 
the morning when met at the station and in the kolkhoz 
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and when I travelled here. This is not a casual incident. 
I think I shal] not be mistaken if I say that this is an 
achievewwenl of {he Governmenl of iny country. Before, 
science had been cul off from life, alienated from the 
people. Now I behold quite a different thing—the whole 
people is honouring and prizing science. [ raise my 
cup and drink to the only government in the world which 
so prizes science, alld supports it so warmly—to the Gov- 
ernment of my country.” 

Not long before his death he spoke these moving 
words: “Whatever I do, I always think that I am, there- 
by, as much as my strength allows me, serving first of 
all my country. An immense social change is now tak- 
ing place in my country.... I want to live until the 
time when I shall see the final resulis of this social 
change. A colossal achicvement of the Soviet Governtnent 
is ils unceasing strengthening of the country’s defensive 
capacity. J want to live for many and many years loo, be- 
cause I am certain of the securily of my native land.” 

Pavlov hated the fascist warniongers. His speech at 
the AV International Physiological Congress was a flam- 
ing expression of this halred. It was a passionale appeal 
for relentless struggle against the barbarily ol fascism. 
In ihe last years of his life, when the aggressive tenden- 
cies of the fascist vandals and obscurantlists catue more 
and more lo light, he spoke very often and with a solemn 
anger and hatred for them. He was soundly convinced 
that our heroic people at the head of the other freedom- 
loving pcoples of the world would save civilizalion from 
the fascist plague. Some months before his death, the 
great patriot declared: “Now, I often regret more and 
more that, engaged in scientific work, I did not roam 
about in the Sovict country. But J am questioning every- 
body. These days, my collaborators who have been to the 
Central Asian republics and in the Far East have re- 
turned. I am fascinaled by their accounts. The once back- 
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ward peoples are now literate, educated, and are becom- 
ing more and more well-to-do. In a war we shall be de- 
fending our true fatherland, our culture, our science, The 
whole people will rise to defend their country.” 

With what exuberant joy he would have met the bril- 
liant victory of the Soviet people over fascist Germany 
and imperialist Japan; how proud he would have been of 
the wisdom of our Government in its victorious fight 
against Lhe new warmongers, liad he lived 1o our days! 





4, PAVLOV AS SCIENTIST 
AND 'TEACHER 


Pavlov attained the summits of science not only be- 
cause of his brilliant talent, the unconquerable force of 
his powerlul mind, but also becattse of his rare traits as 
a scientist, his high integrity in research, These qualities 
made him an unsurpassed organizer and guide of scien- 
tific research, and an oulsianding educator of a new 
generation of physiologists. 

Above all must be noled Pavlov’s unlimited devolion 
to science. Dedicaling himself lo materialist science while 
still a youth, under the impression of the progressive ideas 
in natural science propagated by the great Russian 
enlighteners and democrats of the middle of the last 
century, he remained true to it all his long life. Science 
was his element. He lived in science and loved it passion- 
ately. Scientific creation was the source of his greatest 
joy. He wrote about this in his Autobiography: “1 have 
received all that can be demanded of life: the complete 
realization of those principles with which I have entered it. 
I dreamed of finding life’s happiness in intellectual work, 
in science—and I did find it and am finding it there.” The 
interests of science of his native land were like a compass 
to him in his personal and public activity. He expressed 
his attitude to science in the wonderful “Letter to the 
Youth” of our country. “Remember,” he wrote, “that 
science reqtlires of an individual the price of his whole life. 
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The Decree of the Sovnarkom of Jan. 24, 192] 


DECREE 
OF THE COUNCIL OF PEOPLE'S COMMISSARS 


In view of the exceptionally outstanding scientific contributions 
of Academician I. P. PAVLOV, which are of enormous significance to 
the working people of the whole world, the COUNCIL OF PEO- 
PLE’S COMMISSARS has DECREED that 

1) a spectal commission be organized with wide powers, and 
in conformity with the proposal of the Petrograd Soviet to consist 
of the following members: Comrade M. Gorky, the Chief of the 
Higher Schools in Petrograd Comrade Christi, and the member of 
the Board of Administration of the Petrograd Soviet Comrade Kap- 
lun, and that said commission be authorized to create in the short- 
est time the most favourable conditions for the scientific work of 
Academician Payloy and his collaborators; 


2) the Stale Publishing House shall publish in a de-luxe edi- 
tion, printed in the best priniing shops of the Republic, the scien- 
tile works prepared by Academician Pavlay, summarizing the 
results of his scientific work for the last 20 years and that the 
property rights to thai book both in Russia and abroad remain 
with Academician J. P. Pavlov; 


3) the Workers’ Food Administration shall furnish Academician 
Pavlov and his wife with a special ration equal in calories 1o iwa 
academic rations; 


4) the Petrograd Soviet shall assure Professor Pavlov and his 
wife the lifelong use of the apartment occupied by them and fur- 
nish it and the laboratory of Academician Pavlov with the maxi- 
mum of accommodations. 

Chairman of the Council 
of People's Commissars 
V. Ulyanow (Lenin) 
Moscow, Kremlin 
January 24, 1921 


And had you two lives, they would not have been enough. 
Science requires of an individual the utmost eflort and 
a great passion. Be ardent in your work and in your 
quests.” 

Pavlov’s love for science was not passive nor contem- 
plative. Ivan Petrovich opposed the view of “science for- 
its own sake.” He always considered it as a powerful in- 
strument for the solution of important applied problems. 
All his creative effort was bent on obtaining knowledge 
of the phenomena of nature in order to be able lo govern 
them—to place science at the service of life, “To utilize 
nature’s treasures and enjoy them,” he said, “I must bé 
healthy, strong and intelligent.... Physiology teaches us 
—-more completely and more perfectly as time goes on— 
how to work, resl, eat, etc., correctly, i.e, with benefit and 
pleasure, But that is not all. It will teach us how correct- 
ly to think, feel and desire.” 

Considering it natural and useful that there be a close 
relationship between pliysiology and many aspects of ap- 
plied activity as well as many theoretical subjects, such 
as psychology, pedagogy, etc., Pavlov was a particularly 
ardent supporter of the union belween physiology and 
medicine. To this subject he devoted many colourful 
pages of his gifted scientific writings and several special 
lectures of brilliant forin and content. He considered such a 
union to be of mutual benefit to both branches of learning, 
but especially to medicine. “The domain of pathological 
phenomena,” he said, “is an infinite series of all kinds 
of specific combinations—i.e., such as do not occur in the 
norma} course of life—of physiological phenomena. This 
is precisely, as if a series of physiological experiments 
were being carried out by nature and life. These are 
often stich combinations of phenomena which would not 
for long have come to the minds of modern physiologists 
and certain of these combinations could not even have 
been reproduced intentionally by the technical means of 
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modern physiology. Hence clinical case histories will al- 
ways remain a rich source of new physiological ideas and 
unexpected physiological facts. I1 is therefore natural for 
a physiologist to desire a closer union between physiolo- 
gy and medicine.”! Medicine needs this alliance still 
more; forin studying the complex phenomena of the human 
organism il employs almost exclusively ihe method of 
observalion—a method both passive and very primitive, 
incapable of revealing the true nature of the processes 
occurring in a complex organisim. For quite apparent rea- 
sons mcdicine cannot make use of experiment, the active 
and powerful instrutnent of modern science, which Pav- 
lov employed in such an unexcelled masteriul way in the 
domain of physiology. Medicine must, therefore, lean 
more and more heavily and toa wider extent on physiology 
and should make use in every possible way of all ils val- 
uable achievements. It must go through the ‘lest of ex- 
periment.” He wrote on this: ‘Observation is a method 
quite sulficient for the study of only the simpler phenome- 
na, The more complicated a phenomenon is (and what is 
more complicated than life?) the greater is the need of 
experiment. Only experiment will crown the eflorts of med- 
icine, experiment limited only by the natural range olf the 
human mind’s crealive powers.... Observation collects 
that which nature has to offer, whereas experiment takes 
from her that which it desires. And the power of biologicul 
experiment is truly colossal.’ (Italics mine—E£.A.) 
Characteristic of Paviov’s correct understanding of 
the unily of theory and practice was that, in addition to 
his studies in pure physiology, themselves of enormous 
significance to medicine and other applied human activi- 
ties, he made a number of special experimental investiga- 


11. P. Pavlov, Complete Works, Moscow-Leningrad 1946, Vol. 
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tions concerning the pathology and therapy of diseases 
of the heart and vascular system, of the digestive system, 
of the brain, etc. The trend of all Pavlov’s scientific work 
is indicated by his statement: “An engineer finishes his 
studies of this or that machine by undergoing an exami- 
nation which consists in assembling the entangled parts 
of the dismounted machine. This should also hold for a 
physiologist. Only he can say that he has mastered the 
knowledge of life, who is able to return its disordered 
course to normul.”! (Italics mine. —E.A.) 

Pavlov considered one of the most important tasks of 
a physiologist to be the investigation of the origin, nature, 
and methods of treatment of ithe sick organism and that 
in time such investigations should form the basis of all 
the important branches of medicine. “Tie more complete 
the experiments on animals will be, the less frequent will 
patiertts have to be in the position of experimental objects 
with all its sad consequences.’? (Italics mine.—E, A.) 
He became deeply convinced that only experiment will 
make medicine rational and its applications always and 
completely expedient. The greai physiologist was of the 
opinion that; “In their fundamental sense physiology and 
medicine are inseparable. If the physician is actually, and 
even more ideally, an engineer of the human organism, 
then inevitably every new physiological discovery must 
sooner or later increase the physician’s power over this 
extraordinary mechanism, his power to maintain and re- 
pair it."5 Pavlov even considered it advisable to establish 
in medical schools three special departments of applied 
physiology, viz., normal, pathological and therapeutical. 


1 I. P. Pavlov, Complete Works, Vol, II, p, 364. 

2 Ibid., p. 363. 

41. P. Pavlov, Twenty Years of Objective Study of the Higher 
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The knowledge that his scientific achievements were 
of a benefit to his beloved fatherland and that they height- 
ened the authorily of his native science was an unfailing 
source of inspiration for him during his long scientific 
Career. ot 

The great physiologist [elt justly proud of the out- 
standing role played by our nalive physiology in many 
branches of thai science and took sincere pleasure at ev- 
ery important contribution by our men of science to its 
treasury. He wrote to the Sechenov Sociely of Physiolo- 
gists of Leningrad: “‘Yes, I am glad that, together with 
Ivan Mikhailovich (Sechenov), I and the group of my 
dear collaborators have won for the mighty realm of phys- 
iological research the whole and undivided animal or- 
ganism instead of ils vague half. And this is entirely our 
incontestable Russian contribulion to world science, to 
human thoughi in general.” 

In Pavlov, the scientist, there was a harmonious union 
of unexcelled master of physiological experiment and 
great theoretician in biology, physiology and medicine. 

He attached the grealest importance to the acquisi- 
tion and accumulation of new data. Like Pisarev, he was 
of the opinion that “words and illusions perish—facts re- 
main.” He considered that only the verified and authentic 
“Mr. Fact” and nothing else has the last word in scientific 
controversies and in the sludy of the enigmas of nature. 
He himself always stood at the fountain head of dynamic 
science and was a most prolific acquirer of valuable scien- 
tific facts. He noted with satisfaction that: “... I always 
keep to the basis of facts; I check all my propositions by 
experiment and thus always find support in facts.”' And 
in his “Letter to the Youth,” which is a sort of scientific- 
literary self-portrait, this great toiler of science wrote: 
“Learn to do the hard, manual work in science. Study, 


1]. P. Paviov, Twenty Years of Objective Study, p. 187. 
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compare, and accumulate facts. No matter how perfect 
a bird’s wing may be, it could never lift the bird to 
any height without the support of air. Facts are the air 
of a scientist. Without them you will never be able 
to fly, without them your ‘theories’ will only be vain 
attempts,””! 

Pavlov as experimenter possessed outstanding powers 
of observation. Not even the minutest details of the most 
involved experiments escaped his range of vision. He had 
the wonderful gift of finding new aspects of facts that 
may at first have appeared trite and insignificant, of in- 
terpreting them from a new point of view and finding 
a new meaning in them. This was a source of immense 
pleasure to him. He loved to experiment and would often 
remain for a long time in the soundproof chamber during 
the experiments of his collaborators, intently observing 
the behaviour of a dog. 

In general, Pavlov attached the greatest importance 
to observation in research work and considered the ability 
to observe to be one of the chief virlues in a scientist. It 
is characteristic that at his request there were inscribed 
in large letters on the entrance to the laboratories of the 
scientific city at Koltushi the words: “Observation and 
observation.” 

But Pavlov was a stranger to crude and blind empiri- 
cism. He gave a prominent place to theory in scientific 
research, inculcated in every way among his collabora- 
tors a love for theory and regarded with conlempt the 
“archivists of facts. He considered a scientific theory 
necessary not only “that there be something to which 
facts can be connected” to explain them, but also ‘“‘some- 
thing with which to go forward.” “If there are no ideas 
in our head, we snall not see the facts either,” he said. 


11, P. Pavlov, Complete Works, Vol. I, Moscow-Leningrad 
1940, p. 27. 
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“A real, legitimate scientific theory should not only em- 
brace all the existing dala, but also point oul the way 
to further extensive studies and, if I may say, unlimited 
experimenting.”! His altitude to theory was colourfully 
expresscd, in particular, in his “Letter to the Youth.” Aft- 
er the statement in that letter just ciled (on the signifi- 
cance in scientific work of the accuimulation of facts) he 
continued: “But when studying, experimenting, and ob- 
serving, try not lo remain ai the surface of facls. Do nol 
become archivists of facts. Try to penetrale into the se- 
crets of their origin. Search persistently for the laws which 
govern them.’ 

As for Paviov hiinscll, he was and will remain forever 
one of the greatest theorelicians in science. The theorics 
of the nervous regulation of the trophisin (nutrition) of 
tissues and organs, of the aclivity of the chiel digestive 
elands, and of the higher nervous aclivily, crealed by his 
genius, are an immortal, majestic monument to his scien- 
tific work, the lofty principles of which rested on the po- 
silions of militant materialism in natural science. 

Paviov exhibited outstanding integrity and courage 
in formulating and attacking scienlific problems. His gift 
of scientific foresight was truly amazing and his novel 
ideas were of extensive scope and greal depth. All this 
and his intuitive materialist-dialectic understanding of 
the phenomena of nature gave a mighty power to his ex- 
perimental and theoretical work, a power to understand 
and to create, capable of climinating any difficultics on 
the way to its goal. In his triumphant march of over 60 
years along the road of science he solved many an intri- 
cate problem in biology and medicine in an easy and felic- 
itous manner and many a secrel of nalure was unrav- 
eled by his genius. 


|, P. Pavlov, Twenty Years of Objective Sindy, p. &66. 
2 1, P, Pavlov, Complete Works, Vol. I, p. 97. 
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Finally, special mention should be made of the high- 
ly refined and superb style of Pavlov’s creative work. 

He was the most enthusiastic and most diligent of all 
his co-workers and did the manual work in the labora- 
tory painstakingly and lovingly. He taught his pupils, 
above all, by personal example. Even at a very advanced 
age he continucd to operate on animals, to experiment, 
and to participate personally in research work. He would 
follow with a vigilant eye the day-to-day research carried 
out by his numerous staff of collaborators, go into all 
the details of their investigations, and carefully check 
their experimental records. 

Ivan Petrovich possessed the rare abilily of welding 
his collaborators into a single, harmonious scientific unit. 
He organized the common work in an irreproachably pre- 
cise manner. He achieved this not by formal, administra- 
live measures, but by his noble qualities as a scholar and 
individual. He hiniself was always the heart and soul of 
iis staff. “We are all harnessed to a common cause,” he 
wrote, ‘and cach pulls according to his strength and abil- 
ity. Olten it is impossible to discern what is ‘mine’ and 
what is ‘yours’ but our common cause only gains by 
this.”! He considered that even the basic ideas in an in- 
vestigation were—‘‘the resull of common endeavour, the 
result of the general ‘atmosphere’ in the laboratory to 
which every one is contributing something by himself and 
which all are absorbing.” 

The scientific work of Ivan Petrovich was marked by 
an exceptional singleness of purpose. He never let his 
attention be scattered in different directions. When stud- 
ying an important problem, he applied all his faculties 
and energy to il and put everything else aside for the 
time being, Even more—if in an involved problem his 


1 I. P, Pavlov, Complete Works, Vol. 1, p, 28. 
2 {bid,, Vol. I], p. 20. 
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attention was drawn to a single question, he would often 
temporarily lose active interest in all other aspects of 
thai sainc problem. He was of the opinion that a scientist 
should be able to “persistently think of a single selected 
subject; lo go to sleep with thoughts of il and to rise with 
thoughts of it.” By thus focussing his activily to the ut- 
most on a single subject, he was able, persistently and 
step by step, to achieve the solution of large and involved 
scientific problems. However, many important phenom- 
ena, which revealed themselves in the investigations, but 
were of little value in solving the problem under consid- 
eration, did not escape his keen eyes. He made no at- 
tempt to pursue these incidenial facts at the time, but 
calmly stored them away in his unexcelled memory, to 
make them, at an opportune moment, the subject of sep- 
arate investigation. 

Before beginning the experimental solution of a scien- 
tific problem of any importance, Pavlov would carefully 
work out a detailed plan of atlack and thoroughly dis- 
cuss it with his collaborators. In that phase of the work, 
he was, as a rule, very attentive to the opinions, advice, 
and remarks of others and manifested considerable com- 
pliancy. Bul when pulling his thoughts and ideas into 
practice, Ivan Petrovich waged a relentless offensive, cast- 
ing no backward glance; an offensive which no difficul- 
ties, arising so lrequently when complicated scientific prob- 
lems are heing solved, could stop. In this phase of the 
work, he did not always pay allention to the advice and 
remarks of his associales, especially if they came from 
sceptics and pessimists. 

H never occurred to him to halt halfway and not bring 
his plans to a successful finish. This is well illustrated by 
the story of how. hie realized his idea of operating on the 
stomach to form a pouch, told by A. F. Samoilov in his 
memoirs. “I was a wilness to the development of the 
stomach pouch operation,” he wrote. “I remember how I 
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was fascinated by Ivan Petrovich’s courage and belief in 
the correctness of the plan he had worked out. At first the 
operation was unsuccessful. About 30 dogs had died in 
vain, a great deal of energy had been spent with no re- 
suits, as well as a great deal of time—almost half a year. 
The faint-hearled were already beginning to lose confi- 
dence. I remember that certain professors in branches of 
science related to physiology asserted that lhe operation 
could not and would not succeed because the location of 
the blood vessels in the stomach made such an operation 
impossible. Ivan Petrovich laughed at such assertions as 
only he could laugh. A few more efforts and the operation 
began to be successful.” 

Pavlov’s habit of checking every scientific fact over 
and over again and from all aspects also deserves spe- 
cial notice. He often varied the character of the experi- 
ments and used to check together the data of his collabo- 
rators. But, then, how highly he estimated those facts 
which withstood such a severe and crilical trial, how he 
prized them, and how deeply he believed in them! 

An important trail of Pavlov’s scientific style of work 
was the exceplional scrupulousness and honesty with 
which he treated the history of the questions investigated 
and appraised the role played in their solution by his pred- 
ecessors. He was very meticulous in his treatment ol! 
facts and conceptions held by other scientists. At the 
same time he was very exacting towards himself and ex- 
tremely modest in evaluating his own contributions to 
science. 

A daring revolutionary in science, he was at the same 
time very strict and careful about the publication of new 
data and new principles. At such times painful doubts did 
not leave him for a long time. Was he on the right path? 
Had everything been done to prevent errors? According 
to his wife, he very often could not fall asleep when 
tortured by stich doubis before the publication of his 
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most important scientific works. Thorough verification and 
analysis of new facts and also long and careful prelimi- 
nary discussion of new principles together with his collab- 
orators was an unalterable rule of his creative tife. At 
these collective discussions, Pavlov’s self-criticism often 
took on a censorious character. He would offen appear as 
sarcastic opponent of his own “working hypotheses.” In 
general he was a great lover of scientific discussions, an 
animated debater and put much youthful ardour and en- 
thusiasm inio his speeches. During these discussions he 
would not tolerate empty and idle talk by an opponent, 
rior would he countenance “rhetoricians,” but was highly 
attenlive to sound objections, especially if they were 
supported by facts. Such objections would even make him 
glad. He considered that they enabled him to approach 
involved scientific questions from different angles and 
either called forth new proofs for the defence of his point 
of view or enabled him to renounce erroneous conceplions. 
No matter how hard it may have been on occasion for 
Paviov to part with his original views on this or that 
question, he did it ruthlessly and without hesitation, if 
convincing facts brought forward by his opponents or 
oblained by himself in the course of new experiments 
demanded it. He always placed scientific truth above all 
other considerations. 

He was caulious to the utmost whenever the question 
arose of applying to human beings the conclusions ar- 
rived at in experiments on animals or applying the results 
of these experiments to the different aspects of medical 
practice. He always stressed the need for careful consider- 
ation of the specific features of the human organism. 

In moulding the scientific characteristics of Pavlov's 
pupils, the chief role was played by his many-sided, 
charming personality, by the example of his own life and 
work, and by the process of his creative effort rather than 
by any method of pedagogical compulsion. His favourite 
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expression was: “I like to teach by demonstration—not 
narration.” And those who had the good fortune ol 
becoming his pupils or collaborators not only tried to 
master this or that particular method of work, or the 
experimental technique of thai virtuoso of physiological 
research; they acquired from him, continually, olten with- 
out being aware of it, his ideas, the individual features 
of his creative work and the characteristics of his style in 
research. 

But it would be a mistake to think that the process 
of educating and moulding new scientific personnel in the 
institutions under Pavlov’s gnidance was confined to a 
mere imitation of himself. Not at all! By characteristic 
mcthods Pavlov always directed the scientific growth of 
his pupils and their development according to their own 
inclinations, abilities, and other personal traits. 

He unceasingly encouraged conscientiousness, assid- 
uousness, initiative, and enthusiasm in his pupils and 
also their powers of observation. He would regularly 
make concrete remarks to all his students individually, on 
the character, direction, and nature of their scientific 
work, and of the data obtained, giving his views on the 
immediale and more remote objectives which Iollowed 
from these results, etc. 

He also had a number of individual ways of training 
his pupils in scientific methods. 

It was highly significant to Pavlov’s pupils that his 
attitude towards his co-workers was determined by their 
abilities and attitude towards work and by the theoretical 
and experimental results they obtained. He was not lavish 
in his praise and was more wont io “spur” them on. 
Nevertheless, one could detect, without much difficulty, 
various shades of difference in his attilude toward collab- 
orators, depending on their scientific merits and each of 
them could quite easily and exactly determine Pavlov’s 
attitude toward them. 
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Pavlov in every way éncouraged independence among 
his collaborators. He not only did not hinder the scientil- 
ically mature pupils from becoming supervisors of scien- 
tific work in other institutions, but helped them to do so 
as much as possible, even if it excluded their working in 
institutes he directed. 

And at last—a few words about Paviov as a teacher 
in the strict sense of the word. 

Ivan Petrovich possessed the rare gilt of expressing 
his ideas, even on the most difficult subjects, in a concise, 
picturesque, and clear manner. According to the accounts 
of the older generations of his pupils, his lectures to the 
students of the Military Medical Academy were always a 
huge sticcess, 

“In the second year, when we began systematically 
to attend the lectures of Ivan Petrovich,” recalled Acad- 
emician L. A. Orbeli, “it became evident from his very 
first words that it would be itpossible to miss any of 
his lectures, they were so lively and absorbing. They were 
characterized by an exceptional simplicity, an outstanding 
clarity and terseness in exposition and at the same time 
were very rich in content and were accompanied by very 
initeresting experiments.” 

He preserved this gilt of lively, colourful, and simple 
speech to the end of his days. Although he would say 
quite offen that he liked to teach by demonstration and 
not narration, Pavlov talked willingly and always in a 
most fascinating way of the scientific problems in which 
he was interested, told of possible ways they could be 
attacked and in general on the perspectives of his scien- 
tific work, Perhaps one o! the reasons for the organiza- 
tion of the weekly scienlific meetings of the workers of 
Pavlov's laboratory (they took place on Wednesdays) 
was Ivan Petrovich’s love for oral discourse and for 
work as pedagogue and lecturer. His talks on these 
“Wednesdays” were very often more like original lectures 
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from which his pupils drew material for their scientific 
work. 

Besides these meetings Pavlov’s talent as pedagogue 
and conversationalist enabled his pupils to learn a great 
deal from every discourse with him. Such conversations 
always left an indelible impression on his collaborators 
and were rich sources of knowledge. 

Pavlov’s firmly established rules for scientific work 
and for educating young scientists, supported by im- 
mense experience, found vivid expression in his ‘Letter 
to the Youth.” 

This leiler showed how infinite was Pavlov’s love for 
our youth in general. The enthusiasm of the young was 
always a characteristic trait of his nature. This love for 
youth is symbolic too in that it characterizes Paviov's 
optimistic views on the future of our country. He always 
looked upon youth as the future masters of our country, 
the builders of the new life which he had passionately 
acclaimed in his last years. He saw youth as his heirs in 
science, the continuers of the cause to which he had so 


devotedly dedicated the whole of his colourful, rich, and 
heroic life. 
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5. PAVLOV’S SCIENTIFIC WORK 


“In the course of its development 
science hus known not a few courageous 
men who were able ta break dotvn the 
old and create the new, despite all ob- 
stacles, despite everything.” 


J. V. STALIN 


Pavlov was a scholar of manifold interests. His cre- 
alive genius embraced diverse branches of physiology: 
blood circulation, digestion, secretion, ihe activity of the 
higher parts of the central nervous system, the neuro- 
liumoural regulation of the body functions, the physiology 
of work, comparalive physiology, and also a number of 
problems in pharmacology, experimental pathology and 
therapeutics. Bul his most systematic and distinguished 
researches were conducted in three branches of physiol- 
ogy: blood circulation, the principal digestive glands, 
and the cerebral hemispheres. Here we shall give a brief 
summary of the very valuable facis he obtained and the 
theories derived from them. 

But first~—a few words on Pavlov’s scientific method 
and on the fundamental principle guiding his research. 

Pavlov’s outstanding traits as a scientist found a 
Vivid expression not only in his research work as such, 
but also in his method, one of the greatest achievements 
of modern natural science. 

“For the naturalist, everything is in the method,” he 
declared. 

Prior to Pavlov, a largely one-sided analytical ap- 
proach to the most complicated functions of the organism 
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was prevalent in physiology in the form of the so-called 
vivisectional or “acute” experiment. 

Following this method, the experimenter dissects in 
every possible way the body of an anaesthetized or, at 
times, unanaesthelized animal; he crudely destroys the 
intactness of the organism, uncovers the inner organs and 
may even wrench them [rom the body; he destroys the nat- 
ural connections and interactions of the various parts oi 
the organism and interferes with the normal course of 
iis vital processes. And under such abnormal condilions, 
the scientist slrives to shed light upon the laws govern- 
ing the functions of the various organs and systems of the 
organism by stimulating, inhibiting, or blocking them 
with electrical, chemical, mechanical, thermal and other 
such artificial means! 

Paviov colourfully characterized the main shortcom- 
ing of this crude and hardly productive method, almost 
the only one employed by the early physiologists (and, 
regrettably, often used even at present) to study the 
higher manifestations of living nature. “We cannot 
calmly consent to the crude shattering of the mechanism,” 
he wrote, “whose deep secrets have enthralled our minds 
for many years, perhaps even for a lifetime. If the me- 
chanic often refuses to add anything to some delicate 
mechanism or change it in any way on the ground that it 
would be a pity to spoil it; if the artist reverently fears to 
touch his brush to the painting of some great master; 
then how can the physiologist abstain from such a feeling 
when he stands before the most delicate of all mecha- 
nisms, the unsurpassable masterpiece of living nature.”! 
Among other reasons, Pavlov considered the vivisectional 
or acute method to be insufficient for acquiring knowledge 
of the laws governing the functions of this or that organ 
or system of the body, because “the usual method of 
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simply dissecting the animal in an acute experiment in- 
volves, as it is now becoming clearer from day to day, a 
big source of errors, since the act of roughly interfering 
with the organism is accompanied by a mass of inhibitory 
influences on the functions of diverse organs.’! Such an 
experiment is, therefore, unfit even “to obtain irreproach- 
able analytical data,” !el alone synthetical, which, in 
peneral, can never be obtained in this way. 

A virtuoso in the technique of vivisection (Sechenov 
considered Pavlov to be the best vivisectionist among Eu- 
ropean physiologists), Pavlov, nevertheless, was the first 
physiologis! to make sysiemalic use of the so-called chron- 
ic experiments, ic., experiinents made on unimpaired 
animals, or on such that had been operated on according 
to the strict rules of aseptical and anti-septical surgery 
(he was unexcelled also in such operations) and had re- 
covered from the general effects of such operations. Such 
experiments facilitate analytical study of the functions of 
individual organs in many cases better than the “acute” 
method. But, what is more important, they afford the 
means for a thorough synthetic investigation of the most 
complicated functions of the organism. In other words, 
the experimenter can thus make a delicate, many-sided, 
and detailed study of the functions of the organs and 
systems of a healthy, unimpaired body in their normal 
relations and interactions. He can investigate the normal 
dynamics of physiological processes, disclose the laws 
governing the activity of organs and systems in their 
normal and undistorted aspect. He can “study the activity 
of the organism as a whole and ol its parts in strictly nor- 
mal conditions and in connection with these conditions.’ 

Highly skilled in the art of making a delicate, filigree 
analysis of the most complicated functions of the organ- 





1 I. P. Pavlov, Complete Works, Vol. II, p. 33. 
2 Ibid. Vol. I, p. 368. : 
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I. P, Pavlov speaking at the opening of the XV International 
Physiological] Congress in 1935 





I, P. Pavlov making a speech at a banquet in honour of the 
delegates of the XV International Congress 


ism, he was the first in the world to begin their synthetic 
investigation; 10 be more exact, he supplemented the ana- 
lytical approach to the functions of the organism with a 
synthetic onc and thereby created a unified and essen- 
tially dialectical method of studying physiological laws. 
This is Pavlov’s method, the most complete and most 
fruitful scientific method in physiology, which un- 
ceasingly furnished ils creator with rich harvests of 
highly valuable facts in whatever branch of physiology he 
would apply his marvelous hands and keen and powerful 
mind. 

Pavlov’s method embodied ithe main fealures of his 
philosophy, his views on the integrity of the organisin and 
on the unity of the organism and its environment. Such 
views associate him with the most eminent representa- 
tives of progressive Soviet biological science. “The animal 
organisin,” said Pavlov, “is an exceedingly intricate sys- 
lem, consisting of an almost infinite number of parts, 
conmecled both with one another and, in the form of a 
single complex, wilh surrounding nature with which it is 
in equilibrium.’ 

Peviov by no means denied a certain contri- 
bution in our knowledge of this or that detail of the func- 
lion of separate organs to the analylical method preva- 
lent before his time. He wrote: “the object of analysis was 
to make the best possible acquaintance of the isolaled 
part; that was its legitimate task; it determined the rela- 
tionship of the part to the various phenomena of nalure.’’? 
But thal was insufficient. In spite of the usefulness ol 
analysis in delicate physiological investigations, “Lhe 
physiology of the organs was indeed greatly entangled by 
it.” Hence it was necessary to pass over to a synthetic 
method of research, or rather, to supplement the analytical 


11, P, Pavlov, Complete Works, Vol. HU, p- 462. 
2 [bid., Vol. I, p. 362. 
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method with a synthetic one and investigate the func- 
tions of the organism as a whole. 

As we shall see, the beginnings of this celebrated 
method had already made their appearance in Pavlov’s 
earliest researches on the physiology of blood circula- 
tion. More [fully developed, it was responsible for the 
complete success of his studies on digestion and brought 
him world-wide recognition. 

As if summarizing the resulls obtained on applying 
this method to digestion and foreseeing the bright per- 
spectives it offered in the newly projected period of activ- 
ily wilh ils new, infinitely more complicated subject, 
Pavlov wrote: 

“After a period of analytical work, we have entered 
without a single misgiving a synthetic period.... Judging 
from what we already know, synthesis, extensively applicd 
to the whole organism as a new method, will be of great 
aid in the fulure physiological researches. It will become 
an energetic stimulant of other quests, of olhier invesliga- 
tions.... The object of synthesis is to determine the sig- 
nificance of each organ im ils true aspect, from the 
standpoint of life; to ascertain its place and relative 
importance.... Synthesis is thus being carried out in two 
different types of physiological investigations. On the one 
hand, eager altempts are being made fo study the activily 
of the organism. as a whole and in its purts under strictiy 
normal conditions and in connection with these condilions 
(Italics mine.—Z. A.). As an example of this method, 
let me point out to the present work on the functions of 
the digestive glands. On the other hand we are putting 
forth and solving problems, lhe aim of which is to neu- 
tralize, to eliminate the harm done to the organism by any 
serious interference. Such is the case of the survival of 
vagotomized animals.” 
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Pavlov’s method was continuously perfecled during 
his investigations into the higher nervous activity. The 
importance of its composite parts—the analytical and syni- 
thetic approaches to the complex functions of the organ- 
ism—was becoming more and more clearly defined. De- 
fending the materialist theory of reflexes and his method 
against allacks by foreign psychologists of idealist views, 
Pavlov wrote in 1932: 

“The organism consists of a great number of large 
parts and billions of cellular elements, which cause a cor- 
responding number of respective separate phenoinena 
that, however, arc inlimaltely connected wilh each other 
and together constitule the combined functioning of the 
organism. The theory of reflexes divides this gencral 
activity into sepurale ones, connecling them with internal 
as well as external influences, and then unites them 
together again. In this way the activity of the organism 
as a whole, as well as ils interaclion with its environment, 
is becoming more and more clarified.”! 

Pavlov'’s inethod reached its highest achievement in 
his studies of the brain, which unlocked the greatest ol 
all nalure’s secrels and won him immortality. 

No matter whether Pavlov had been studying blood 
circulation, digestion, the secretory organs, problems of 
coniparalive physiology or any other fields, all his inves- 
tigations, regardless of how they may have differed in 
content or method, were always permeated by a single 
great idea: to investigate the nervous regulation of the 
activity of {he organs and systems of the complex organ- 
ism. This principle he filtingly termed neurism. “By 
neurism,” wrote Pavlov, ‘I mean the tendency in physiol- 
opy which tries to exlend the influence of the nervous 
system on the greatest possible number of functions of 
the organism.’ 


1], P. Pavlov, Twenty Years of Objective Study, p. 548. 
2 |]. P. Pavlov, Complete Works, Vol. I, p. 142. 
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An important role in the origin and development of 
Pavlov’s fertile principle was played by the works of his 
predecessor in theory, I. M. Sechenov, also by his first 
teacher in physiology, I. [. Tsyon, and particularly, by 
tlie studies of the preat Russian clinician, S. P. Botkin, 
whom Pavlov often met while working in the laboratory 
at the former’s clinics. Pavlov wrote ol this in his disser- 
talion: ‘The idea of this investigation and its realization 
belong solely to me. But I was surrounded by the clinical 
ideas of Professor Bolkin—and I acknowledge with heart- 
felt gratitude thie fruitful influence on this work, and on 
niy physiological views in general, of that profound and 
broad theory of ‘neurism,’ one thal has often anticipated 
experimental data, and which, in my opinion, is Sergui 
Potrovich Botkin’s chief contribution to physiology.” 

It was due to “neurism,” the lofty, [ruitful principle 
wending its conspicuous way in the long years through 
Pavlov’s scientific work, that he finally came to the phys- 
iology of the brain and it was there thai this principle 
reached its acme. 
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To the study of blood circulation Pavlov devoled ap- 
proximately the first filleen years of his scientific career, 
chiefly during his work in the experinicntal laboratory al 
Botkin’s clinics. His interest was then mainly fixed on 
{two questions: the automatic regulation of blood circu- 
latory organs by reliex action and the nalure of the action 
of the efferent nerves on the heart. 

The traits of Pavlov’s original talent and the char- 
acter of his fulure scientific method clearly appeared al- 
ready in his first studics on blood circulation. Contrary 
lo the unsuitable ‘‘acute’ or vivisectional experiments 
hen in general use for studying the reflex regulation of 
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blood circulation, Pavlov worked out and used for thal 
purpose an entirely new physiological procedure which 
made it possible lo eliminale completely the distorting 
effect of anaesthesia on the reflex actions of the nervous 
system, and, in particular, on the circulatory organs. By 
persistent training Pavlov accustomed the experimental 
dogs to lie on the operating table and calmly undergo 
without narcosis all the manipulations of an elaborate and 
lenglhy experiment: incising the skin and subcutaneous 
tissues; disclosing the artery and connecting it to instru- 
menis for registering the blood pressure, etc. In these 
outstanding cxperiments Pavlov invesligated the influ- 
ence of food, [ecding, and copious drinking on the arterial 
blood pressure and discovered a number of new, itmpor- 
tant laws concerning the spontaneous reflex regulation of 
the cardiac and vascular functions. Among other facts, 
he eslablished, by these and by a series of other exneri- 
ments, thal not only a more or less significant rise in the 
erlerial pressure but also its lowering can be rapidly and 
sensilively caught up by the sensory nerve endings in 
various parts of the vascular system, Owing lo reflexes 
generated by the respective impulses from these signaliz- 
ers, the work of the heart and the state of the vascular 
duct change in such a manner that the arterial pressure 
is quickly brought back io the original level and so 
remains comparatively constant. 

Thus, there is a constant automatic regulation of the 
cardio-vascular function, and the arterial pressure is kept, 
as a rule, within certain average limits, the most favour- 
able for supplying blood to the principal organs and sys- 
tems of the organism. Pavlov also established that the 
sensitive “insiruments” located in the walls of the blood 
vesscis can detect changes not only in thé blood pressure, 
but also in the chemical composition of the blood. 

It should be pointed out that these and other facts 
disclosed by Pavlov and the conclusions drawn from then 
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were of value to science not only in those far-off days, 
but they slill retain an important place in our knowledge 
of the spontaneous reflex regulation of the organs of the 
circulatory sysiem. Pavlov thus anticipated by about half 
a century the investigations of Goring, Heymans, Corder, 
Koch, and inany other conlemporary foreign scientisls en- 
paged in the study of ithe specific receptory fitnctions of 
the blood vessels and the automatic reflex reeulation 
of the cardio-vascular activity. It should also be pointed 
otit that Pavlov extended lis principle, showing on the 
basis of other facts that not only the blood vessels, but 
all organs contain diverse specific sensilive devices 
adapted to respond to slimulants of a mechanical, physi- 
cal, or chemical character. These devices play a very im- 
portant role in the reflex regulation of many functions ol 
the body. He wrote: “All organs and their tissues are 
permeated by ihese nerve endings. They should be con- 
ceived of as highly varied and specific, like the termina- 
tions of sensory nerves, cach adapted to its own spccific 
stimtlant of a mechanical, physical or cliemical origin. 
The degree of their activity at any given moment deter- 
mines the magnitude and combinations of the activities 
of the organism.”! These data and Pavlov’s concepts are 
confirmed by the investigations of modern Soviet and 
foreign physiologists and have becorne one of the sources 
of a special approach in physiology, developed by his 
pupil K. M. Bykov—the systematic siudy of the receptory 
functions of the internal organs. 

At that early period Pavlov gave much of his alten- 
fion and time to the efferent cardiac nerves. Suffice it to 
say that his excellent doctoral thesis (1883) was devoled 
to this question. He found that among the efferent nerves 
of the heart there are some that can increase the force ol 
the heart beat without increasing ils frequency and others 
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that can change the frequency without changing its force. 
He further assumed that the efferent nerves have their 
antagonisis—nerves thal can weaken or slow down the 
contractions of the heart. 

Later, Pavlov repeatedly returned to the question of the 
efferent cardiac nerves and carried out a number of new 
fundamental investigations on this subject. His aitention 
was especially attracted lo lhe nerves he had discovered 
which strengthen the heart beat. On the basis of careful 
experiments, Pavlov came to the entirely novel and highly 
important conclusion that these nerves augment the heart 
beat by heightening directly all the vital properties of the 
myocardium. Thereby was laid ithe basis for his future 
original, systematic, and profound theory of ihe existence 
of a special type of nervous influence on the tissues, the 
nervous trophic regulation (nutrition) of tissues and or- 
gans, an effect entirely difierent from the two others here- 
tofore known to science (functional stimulation and regu- 
lation of the blood supply). One of the most eminent 
achievements of our native scientific thought, this theory, 
based on the highly valuable facts from the early period 
of Pavlov’s scientific work as well as on new ones accu- 
mulated in the subsequent years, was presented in its 
finished form in a special report made by Pavlov in 1920. 
“Thus,”’ said Pavlov in this report, ‘according to our cotl- 
ception, every organ should be under a ternary nervous 
control: the functional nerves, inilialing or inhibiting its 
functional aclivity (muscular contraction, glandular secre- 
lion, etc.), the vascular nerves, regulating the bulk supply 
of chemical substances (and elimination of wasle) by 
increasing or diminishing the blood supply to the organ, 
and, finally, the trophic nerves, determining, in the inter- 
ests of the organism as a whole, the exact quantity of 
material to be ultimately utilized by each organ. Such a 
fernary control we have demonstrated in’ the case of the 
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heart.’ Further, Pavlov thought that the “chemical vital 
process” is regulated by trophic nerves in the tissues 
“secording to a principle operating throughout the organ- 
ism, in {wo opposite directions. Certain nerves strength- 
en this process and thus increase the vitality of the 
tissue, while others weaken the process, and if these 
latter arc stimulated excessively, they will deprive the 
tissue of its ability to withstand the diverse destructive 
influences acting continuously inside and outside the 
organism.’ ? 

Among Pavlov’s investigalions on blood circulation 
still anolher study of a methodological character deserves 
attention. A great need had been [elt in physiology and 
in other branches of experimental medicine and biology 
for a method of isolating the functioning heart of a 
mammal. By the 90’s of the last cenltry many outstand- 
ing scientists had been attacking this problem, but in 
vain. Pavlov also tndertook ils solution and did it in a 
number of ways. His ingenious method of isolating the 
functioning mammalian heart was developed in 1888. 
Published that same year, the method essentially amounts 
to replacing the systematic circulation by an artificial 
system of tubes whereas aeration of the circulating 
defibrinated blood is accomplished by the complete or 
partial preservation of the pulmonary circulation. 

It should be mentioned that only ten years later did 
the English physiologist Starling suceced in developing 
a technique for isolating the funclioning heart, quite 
similar to Pavlov’s method both in idea and technical de- 
tails. Bourgeois science, however, docs not attribute the 
honour of this discovery to Pavlov, nor even io Pavlov 
and Starling together, but only to Starlitig alone. This is 
one of the many examples of the bourgeois falsification of 
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the history of science, one of the repugnant cases of the 
appropriation of the discoveries of our scientists by those 
in foreign countries. Il is to be only regretted that there are 
also scienlisls in our country who are influenced by this 
erroneous conception. 

Also of great value is another of Pavlov’s methodolog- 
ical contributions, which too was carried out at this pe- 
riod of his career. This was an arrangement for sludy- 
ing on individual organs—the extremilies, lungs, heart, 
elc.—chanees in the peripheral blood circulation. Subse- 
quently, Kravkov developed this line of work to a master- 
ful degree of perfection. 

Also to this period of Pavlov’s eflorts belongs one 
of his outstanding discoveries, which for decades antici- 
pated the work of foreign scientists. Pavfov’s acute sight 
had discerned a most interesting faci: blood in the car- 
dio-vascular preparalion did not clot for a long time al- 
though it was passing through a system of rubber and 
ylass lubes, usually promoting its quick clotting. When, 
however, he had switched off the pulmonary circulation, 
coagulation set in quickly. On this basis, he, as early as 
1877, concluded that an anli-coagulating agent was pass- 
ing into the blood while it was circulating through the 
lungs. Pavlov’s brilliant discovery was confirmed many 
years later; a powerful anti-coagulating agent, heparin, 
was isolated from the lung tissue, _ 
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Pavlov had worked on the digestive organs while yet 
in his student years al the universily. Afler an. interval 
of more than ten years he returned to this his first in- 
terest in science and applied himself assiduously to its 
development for aboul {wo more decades. 

By their factual and theoretical results, the originality 
and ski! of their execution, Paviov’s studies in the phys-. 
iology of digestion are truly classical. | 
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The study of digestion before Pavlov was one of the 
backward branches of physiology. Only very vague sur- 
mises had existed as to the laws governing the work of 
individual digestive glands and of the process of diges- 
tion as a whole. The vivisectional or “acute” experiment, 
the chief melhod in those limes for invesligating {he Tunc- 
tions of the digestive organs, was unable to get at their 
secret. More, the data obtained from such faulty experi- 
ments had become the sources of many errors; for in. 
stance, the view that the gastric and pancreatic glands 
were devoid of secretory nerves (Heidenhain, Starling, 
Bayliss, et al.). While some workers had been able by 
such experiments to establish the existence of secretory 
herves in other digestive glands, for example, the sali- 
vary glands (Ludwig, Claude Bernard, Heidenhain, Lan- 
gley, et al.), still, this crude experimental technique could 
not serve to bring to light all the inlricale details of the 
nervous regulalion of glandular !unctions. 

Being aware of this, many scientists, both native and 
foreign (Claude Bernard, Heidenhain, Bassov, et al.), 
attempted to replace viviseclion by more suitable chron- 
ic experiments on animals. Such attempts, however, did 
not meet with sulficient success, Either the operations 
performed were of little worth in concept and tech- 
nique (Claude Bernard’s fistula of the salivary ducts, 
Heidenhain’s isolated stomach), or, though skilfully 
designed and successfully performed, were still insuf- 
ficient 1o reveal ihe laws governing the work of the 
given organ (the gastric fistula of the dog proposed by 
Bassov). 

Pavlov’s genius led the physiology of the digestive 
organs out of ils blind alley and raised il to unprecedent- 
ed heights. And it was here, in the solution of this in- 
volved problem, that his celebrated method of the .chron- 
ical phystological experiment was brought to its fin- 
ished form. 
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The start was laid in new methods of physiological 
surgery of the alimentary canal, in the development of a 
new operational and experimental technique. ‘Il is often 
said, and nol without reason,” declared Pavlov, ‘that sci- 
ence advances in leaps, depending upon ihe development 
of experimental nicthods. With every advance in method, 
we rise, so to say, one step higher and a wider horizon 
with heretolore imperceptible objects unfolds before us. 
Our first aim, therclore, was to develop a method.”! And 
he devised and masterfully performed a series of ingeni- 
ous and delicate operations—the formation of the siom- 
ach pouch, the division of the esophagus (esophagoto- 
my) in combination with the stomach fistula, the panere- 
alic fistula, the salivary gland fistula, the terminal fis- 
tula of the bile duct, and other operations making more 
accessible for observation and experiment the internal 
digestive organs without impairing their innervation, 
blood supply, and the conditions of their life in general— 
that is, without disturbing their functions. (Incidentally 
we Shall mention, in this connection, a highly interesting 
fact which does credit to our native science. In order to 
perform these operations according to the strict rules of 
human surgery, Pavlov was the first in the world to in- 
stitule an operating room at the physiological laboratory 
similar to the operating rooms for liuman beings at sur- 
sical clinics.) After a post-operative period of several 
days the animals ordinarily recovered from the temporary 
general after-cffects of the operation. Their health was 
restored and they differed in almost no way from the 
normal. 

On such healthy animals with diverse chronic fistulas, 
“windows” in various parts of almost the whole digestive 
tract, Pavlov performed his studies on the physiology of 
digestion. It was thus possible to follow closely and 
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accurately the secrelory aclivily of the digestive glands 
and collect pure digestive juices for study, as well as for 
therapeutic purposes in case of need. (At one time at the 
“sastrie juice factory” in the Institute of Experimental 
Medicine 20 litres of pure g@aslric juice were heing collect- 
ed daily for therapeutic use.) 

It should also be pointed oul that the methods of in- 
vestigating the fermentative, chemical, and physical prop- 
erlies of the various digestive juices in Pavlov’s labora- 
tory were for that time on a comparatively high level. 
Pavlov and his collaborators did not merely limit them- 
selves to the available biochemiical technique, but devised 
new methods which were then at a high slate of perfection. 
Such, for example, was the method of “Melt tubes” for 
measuring lhe proteolylic strength of digestive juices. 

Thus, by his accomplished and delicate technique of 
physiological surgery, the gifted naturalist paved the way 
for the realization of the fundamental principles of his 
method which allowed a much closer, detailed and all- 
sided study of the digestive glands to be made under nor- 
mal conditions, without disturbing the processes taking 
place within them, in their undisturbed connection and 
coordination with the nervous, cardio-vascular, endocrine 
and other systems of the organisin; without the “crude 
Shattering” of the “delicale mechanisin” and “master- 
piece’—without disturbing the integrily of the complex 
organism. | 

“I consider the promotion of such an operational tech- 
nique to be a matter of the greatest importance,” wrote 
Pavlov, “because the usital method of simply incising the 
unimal in an acute experiment involves, il is now becom- 
ing clearer from day to day, a big source of errors, since 
the act of roughly interfering with the organism is accom- 
panied by a mass of inhibitory influences on the funclions 
of the various organs. The organisin as a whole, the re- 
sult of the most delicate and tnost expedient connection 
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of an enormous number of separale parls, cannot by 
the nature of the ihing remain passive to destruclive 
agents and must in its own interests strengthen one of 
the parts and weaken another; i.e., as if temporarily leav- 
ing aside all other aims, concentraie itself on saving that 
which can be saved. If this has been and slill is a great 
obstacle in analytical physiology, then it appears to be an 
unsurmountable obstacle to the development of synthetic 
physiology where it is necessary to determine exactly the 
true course of this or thal physiologica! phenomenon in 
the intact and normal organisim.”! 

For aboul two decades Pavlov and his collaborators 
were engaged in an intensive study of the principal di- 
gestive glands. They investigated the cffect on the glandu- 
lar aclivily of the introduction of various amounts of dif- 
ferent foods, of the smell and sight of food, and of di- 
verse conditions of lhe organism and experiment. They 
examined how injury to the innervation affects the glan- 
dular activity, how physiological and pathogenic factors 
acl upon the glands, elc. 

These researches, performed by Pavlov with the ele- 
gance of a true artist of science, produced an unusual 
amount of new and valuable data and completely rev- 
olutionized the conceptions of physiologists and clini- 
cians on the digestive process. They also served as 
the outgoing material for the development of Pavlov’s 
theory on digestion, Pavlov gave convincing proof that 
the principal digestive glands (the gastric glands and 
pancreas) have a secretory innervation, i.e., nerves calis- 
ing the secrelion of digestive juices. This brilliant discov- 
ery immediately put an end to the then widespread mis- 
conception in physiology and medicine, connected with 
the names, in particular, of the English physiologists, 
Starling and Bayliss, of the absence of such innervation. 
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For example, the nervous regulation of the gastric glands 
was demonstrated by Pavlov in the following exquisite 
experiment. The esophagus of a dog with a gastric fistula 
was severed al the dog’s neck. Its ends were sutured io 
{he edges of the skin wound at the neck, forming two 
openings. This is schematically shown on Fig. 1. After 





Fig. 1. Sham feeding of a dog wilh severed alimentary 
canal and stomach fistula 


some time, when the dog completely recovered from 
the general effects of anaesthesia and of the operation 
and differed no longer from normal animals, a so-called 
“sham feeding” was organized. The dog was fed pieces 
of meat, bread or other food, but on being swallowed, the 
food did nol reach the stomach, falling through the upper 
opening of the alimentary canal. This is also shown on 
Fig. 1. Several minutes alter the start of the shain feed- 
ing, gastric juice begins to be secreled, quickly allaining 
considerable amounts, the secretion continuing for sore 
minutes and even for hours. 

Gaslric secretion during sham feeding follows well- 
established physiological laws, But if the vagus nerves of 
the dog (nerves having their origin in the medulla ob- 
longata and innervaling with their ramifications, on de- 
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scending, most of the inner organs of the thorax and the 
abdominal region, including the gastric glands) are sev- 
ered, then sham feeding will no longer bring about the 
secretion of gastric juice. Pavlov’s interpretation of this 
experiinent bars all others. Essentially, it is as follows: 
the food stimulates the gustatory apparatus; the stimu- 
lation passes along ihe gustatory nerves to the medulla 
oblongata, whence by means of the vagus nerves it is 
transmilted to the gastric glands; i.e, in other words, a 
reflex is evoked from the oral cavily to the gastric glands. 
The severing of both vagus nerves interrupts the stimu- 
latory wave in ils way from the medulla oblongata to 
the gastric glands and the latter during the sham feeding 
remain inactive. 

Subsequently, by analogous experiments, it was shown 
that the vagus nerves also contain secretory nerves for 
the pancreas. 

Ii should be mentioned that long before Pavlov’s ex- 
periments it had been known thai branches of the vagus 
penetrate into the tissues of the stomach and pancreas. 
But the discredited technique of the “acute” experiment 
did not permit of indisputable proof that the nerve is re- 
lated lo the secretory Junctions of these digestive glands. 
In the ordinary ‘acute’ experiment, the stimulation of the 
vagus by electric current or other means does not, in 
most cases, cause any noticeable secretion of gastric or 
pancreatic juices. For that reason, physiologists were of 
the opinion that the vagus is noi a secrelory nerve wiih 
respect lo these glands, but one having vasco-motor and 
sensory {tinclions. Pavlov’s experiments corrected this 
error. They put physiology and therapy on the right path 
with respect to a very important theorelical and practical 
question. 

In other experiments still more closely approaching 
the normal digestive process, Pavlov outstandingly 
brought to light the very intricate laws governing the 
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Fig. 2. Schematic representation of the minialure 
stomach operation (according to Pavlov) 


nervous regulation of these and other digestive glands. 
He showed that, owing to the nervous regulation of glan- 
dular functions, the fermentalive, chemica!, and physical 
properties of the secreted digestive juices, as well as ihe 
dynamics of the secrelion, adapt themselves very accu- 
rately to the qualily and amount of food ingested and to 


64 


the unpalatable substances introduced by the experiment- 
er into any parts of the alimentary tract. For example, 
with respect to the gastric glands, this was demonstral- 
ed in the following way: the “sham feeding” experiment 
did not give a complete picture of the secrelory function 
of the gastric and other glands. In such an experimeni, 
food does not reach the stomach and therefore can exert 
no mechanical nor chemical action on its walls as it does 
during the normal digestive process. At the same time 
actual feeding of a dog with a gastric fistula could nei 
ther reveal the true dynamics of gastric secretion. The 
food and saliva entering the stomach greatly entangled 
the picture, To solve this problem, the German physiolo- 
gist Heidenhain had attempted for a number of years 1o 
divide the stomach into two active parts functionally con- 
nected 1o one another. But his atlempis were unsuccess- 
ful. Pavlov also applied himself to this difficult problem 
and alier long and strenuous effort came to its brilliant 
solution. He performed the operation now known as the 
miniature stomach, or isolated gastric pouch. Without 
going into detail, we may say that this essentially 
amounts to cutting out a small pouch from the main part 
of the stomach, as can be seen from Fig. 2. The pouch is 
connected to the main part by common external walls and 
a common source of blood and nerve supply, but separat- 
ed from it by an internal muscular wall. The cavities of 
the pouch as well as the stomach become accessible to the 
experimenter through fistulas. Food and saliva reaching 
the stomach do not enter the pouch because of the wall, 
but all that takes place in the glands of the stomach, as 
a result of the food reflex from the mouth or stomach or 
for other reasons, is exactly reproduced by the glands of 
the pouch, As Pavlov expressed it, all that occurs in the 
stomach is reflected as if by a mirror in the pouch. 
Numerous experiments on dogs with stomach pouches 
showed that the amount and quality of the gastric juice 
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secreted during actual feeding yreatly depend not only 
on the amount of food consumed but also upon its kind. 
Fig. 3 depicts the secretion of gastric juice during the 
feeding of meat, bread and milk to the animal, and Fig. 4 
the fluctuations in the digestive strength of the juice dur- 
ing that time. From the figures it can be seen that the 
inaximum of secretion on ingestion of meat occurs at the 





Fig. 3. Hourly fluctuations of the amounts of gastric 

juice secreted on eating meat, bread and milk (accord- 

ing to Pavlov). The abscissae represent tours and 
the ordinates, cubic centimetres 


first or second hour, for bread, at the first hour, and for 
milk at the second or even the third. The duration of se- 
cretion is aboul 8 hours for meat, 10-12 for bread, and 5-6 
for milk. As to the digestive sirengih of the juice, for 
meat it is highest in the first hour portion, for bread in 
the second and third hour portions and for milk in the 
very last hour portion. In other experiments Pavlov 
showed that the pancreas, {he salivary and other digestive 
glands also very delicately adjust their activity and the 
character of the juice secreted to the amount, type, and 
quality of food. (See Fig. 5.) 

He also established that the fermentative systems of 
the digestive juices can undergo considerable and stable 
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adaptative changes, depending on the type of diet and its 
duration. 

Pavlov discovered and invesligaled the so-called ‘“‘psy- 
chical stimulation” of the digestive glands, i.e., the secre- 
tion caused by the animal’s mere sight of food. This sub- 
sequently served as the starting point fur his celebrated 
studies on the cerebral hemispheres. In complete harmony 
with his former data and conceptions on the existence of 
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Fig. 4, Hourly fluctuations of the proteolytic strength 
of gastric juice on eating meat, bread and milk 
(according to Pavlov) 


a specialized sensory innervation in different parts of the 
vascular system as well as other internal organs, Pavlov 
demonstrated the existence of a very fine specific stimula- 
{ion of {he mucous membrane in various parts of the long 
alimentary tract. A great event in science was also the 
discovery of enterokinase by Pavlov and his collabora- 
tors, ihe first example of an “enzyme of enzymes” which 
laid the foundation for the discovery and investigation by 
other scientists of the extensive class of new biologically 
aclive substances known as “kinases” or ‘‘coenzymes.” 
The two-sided action of enzymes was established. Factors 
were revealed which could stimulate or inhibit fermenta- 
live activily, increase or decrease the stability of the en- 
zymes, etc. 

It can be said without exaggeration that science owes 
its chief and most trustworthy information on the physiol- 
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ogy of the digestive glands mostly to Pavlov. He virlu- 
ally crealed anew this important branch of physiology, de- 
veloped a monolithic, integrate theory of the digestive proc- 
ess in place of {he former amorphous mass of vague, er- 
roneous and unrelated dala concerning the Junctions oi 





Fig. 5. Hourly fluctuations of pancreatic 
juice on eating meat, bread and milk 
(according to Pavlov). 


this or thal organ of the digestive system. His classical 
studies on digestion laid a sound basis for subsequent 
researches by his pupils and followers in our country 
(V. V. Savich, I. P. Rasenkov, K. M. Bykov, U. V. Folbort, 
C. I. Chechulin, et al.) as well as abroad. 
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Pavlov made a brilliant comprehensive generalization 
of his experimental imaterial and ideas in his classical 
buok entitled Work of the Digestive Glands (1897) 
which was soon translaled into the major European Jan- 
guages and brought him deserved renown throughout the 
world. He was the first among Russian scientists and the 
first in he world among physiologisis to receive the Nobel 
Prize, awarded to him in 1904 for his work on the phys- 
iology of digestion. If it be borne in mind that the Nobel 
Prize jury does not in general confer the award very will- 
ingly to Russians although there always were and are 
not a few first-class scientists in our country, the award- 
ing of this prize to Pavlov should be considered as proof 
of the exceptionally high estimation of his scientific merits 
by the progressive scientists of the world, which could no 
longer be ignored. 

In the course of these investigalions, Pavlov had 
collected a large number of facts dealing with the troph- 
ic innervation of tissues. This material together with 
the analogous facts he had oblained concerning blood 
circulation served as the foundation upon which he built 
his theory of trophic innervation, In that same period of 
his experimental studies, Pavlov devoted a greal deal of 
attention {o experimental pathology and gastrotherapy, 
laying ihe foundation for this important branch of 
medicine. 

Many years later, while in the very midst of his studies 
on the higher nervous activity, an occasion was pre- 
sented to him to cast a bird’s-eye view on his work on the 
physiology of digestion. And he had fuil reason to “look 
back with satisfaction” on his glorious path and say: 
“During that time, our methods, our basic ideas on that 
subject, our general and even detailed characterization 
of the work of ihe glands, and almost every one of our 
separate facls have found an almost general application, 
recognition, confirmation and further development in 
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nitumerous investigations in clinies and laboratories by 
both nalive and foreten authors”! 

These words are valid now and will be in the future. 
Time is powerless lo depreciate such masterpieces of 
science. 

iy tt #t 


We have already said (hal all of Pavlov’s work was 
permeated by a single great principle which he called 
“neurism.” This principle logically brought the great 
naturalist lo the physiology of the brain, Tt reached ils 
culmination in the study of this “headqtarters’? of the 
nervous system. 

Pavlov turned to cerebral physiology on the threshold 
of the 20th century and continued working dn Chat field 
to the end of his days. ft the course af 85 years of tue 
tense work his genius produced the materialist coneeption 
of the higher nervous activily, the crowning point of his 
scientific endeavours and one of the grealest achievements 
of science both at home and abroad. 

Prior to Pavlov, the perseverantl efforls of many sei- 
enlists of the (8th and especially the (9th centuries did 
already established that mental activily is a funelion of 
the higher parts of the central nervous system, A long, 
zigzag and thorny palh in physiology had been overconte, 
and the inquisitive mind of mat had from the naive sir- 
mises of the ancient Greek philosophers reached the strict 
factual proof of this cardinal truth, the basis of natural 
science and materialism. 

The physiological methods extensively used iu former 
limes lo study the braiu consisted of extirpation aud stinm- 
Ulalion under conditions of crude vivisection. Scientists 
armed with facts obtained by their aid could al best only 
define and give a superficial description of the part played 
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by the brain in the lower and higher vertebrates, They 
could only inake general surmises as lo the localization 
of functions in various parts of the cerebral hemispheres 
(particularly the cerebral cortex). The sittiation was no 
better in the other branches of science dealing with the 
brain. Other biological and clinical methods added noth- 
ing of any signifleanee to this rather dreary picture. 
The noled German physiologist Gollz, who contributed 
nore than any olher of his contemporaries to the experi- 
mental study of the functions of the brain, truly cliaracter- 
ized the then prevailing slate of affairs. Afler about 30 
years of strentious effort he was forced to sadly complain: 
“.. atryone who has been engaged in fundamentally 
studying the physiology of the cerebrum will agree with 
me that we have litle more indubilable knowledge of the 
processes occurring in this primary organ than we have 
of Mars.”! 

Cerebral physiology had been making no headway in 
the (Olh century, The role played by the brain in animals 
standing on various levels of the evolutionary scale in- 
Chiding dogs aud even apes had been ascertained in a 
most general manner, But no way was known how to in- 
vestigate this role, how to sludy the laws governing the 
cerebral activily, how to ascertain what processes form 
the basis of the laller, their nature and occtirrence—in 
olher words, there was no knowiedge of the gennine phys- 
iology of the brain. True, the view that the brain func- 
lions by means of reflexes lad been rather widespread 
amony the nore advanced biologists and physiologists 
of that time (Sechenov, Griesinger, Darwin, Huxley, et 
al.). But this conception, however original and progres- 
sive it may have been, liad yet been tinable not only to 
bring cerebral physiology out of the cul-de-sac in which 
it had found jiself but even to prevent lhe crisis in method 

1k, 2, Goltz, Verhandlungen des Kongresses fir Innere Medizin, 
1884, p. 262. 
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from becoming a crisis in methodology. At that time such 
a conception was necessarily of a speculative character, 
[t had no direct nor sound experimental proof, Physiolo- 
gists studying the fimetions of the brain were in a state 
o! perplexily. Pavlov in one of his early discussions on 
{hat subject declared regretiuily that “... the physiology 
of the higher parts of (he brain is now at a complete 
standstill’; thal il has received ‘‘very few new ideas.” 
“One can iruly say,” he wrote, “that the irresistible prog- 
ress of natttral selerice since the time of Galileo has halt- 
ed perceplibly for the first linte before the study of the 
Higher parts of the brain, the organ of the most compticat- 
ed relationship belween anitials and the external world, 
And this apparently was not without reason. Flere indeed 
was the critical moment of nalural science, For the cere- 
briin, which in ils highest form—-the human brain-— 
created and is continnming to create natural science, itself 
became an object of this science”! 

About that time, in a polemie with the well-known 
scientist, V. M. Bekhlerev, Pavlov. staled: “Yes, at the 
last meeting I said that beginning with the 70's the phys- 
iology of the cerebrum fas made no progress, thal noth- 
ing new has been done in this field for the past 30 years. 
OF course, the elaboration of insignificant details has 
been taking place, but the gniding ideas, the Ittidamental 
methods had been exhausted in the 70's. Thereafter they 
have only been applied to details and broadened, But 
this is only imitation and not true creative work. As for 
anything new, nothing has been done these 30 years, all 
is marking time within the old framework.’ 

It gocs wilhout saying that this Jack of progress in 
the study of the functions of the cerebrum played into the 
hands of reactionaries. Driven out of many scientific 
fields they had found refuge in the idealist psychology and 


tf, P. Pavlov, Twenty Years of Objective Study, p. 111. 
° T. P. Pavlov, Complete Works, Vol. 1, p. 392. 
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zvopsychology of the lime. All possible kinds of idealist 
conceptions of psychical aclivily and of the “soul” as a 
cerlain myslical supernatural principle developed rapidly. 

This is briefly the prehistory of Pavlov’s theory of the 
higher uervous activily. 

With such a dark picture as the background, especially 
brilliant slands out the scientific feat of Pavlov, who 
brought this most important field of nalural science out 
of ils blind alley on to the broad highway of progress. 
But, of course, Lhis should not give ground for underesli- 
mating the highly iinportant experimental and theoretical 
work of Pavlov’s nearest and even retiole predecessors. 
Particular mention should be made of Sechenoyv. It was 
he whom Pavlov considered to be his ideological fore- 
runner and whose profound ideas favoured the birth and 
quick development of Paylov’s new theory. Pavlov him- 
self wrote about this as follows: ‘... the chief impetus to 
my decision (allhough I had nol been conscious of it al 
that tine) was given by the talented booklet of Ivan 
Mikhailovich Sechenov, the father of Russian physiology, 
entiiled Reflexes of the Brain, (he influence of which 
I had felt when still a youth.” 

Thus, on the border of the two centuries, there had 
already, to put it in Pavlov’s own words, “,.. arisen a 
need lo pass over lo the experimental analysis of the sub- 
jecl, an analysis from the saine objective, external stand- 
point as in the ather branches of natural science.” 

And this he did resolutely, bravely and splendidly. 

Also highly instructive is the hislory of Pavlov’s 
transition from the physiology of digestion to the pitys- 
iology of the brain. This transition was the direct result 
of, and even sptrred on by, an interesting phenomenon 
in the activity of certain digestive glands. Pavlov had 
first observed this phenomenon as far back as the begin- 
ning of the 1890’s when studying gastric secretion. He and 
his collaborators discovered that gastric juice was 
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secreted by dogs not only on being fed or during “sham 
feeding” but also at the mere sight of food. Al that time, 
entirely absorbed by the study of the physiology of diges- 
lion as such, Pavlov decided tu postpone a delailed in- 
vestigation of this highly interesting “psychical stimuta- 
tion” of the gastric glands. Slranee as il may seem, he 
even satisfied hiniself wilh an essentially idealist inter- 
pretation of il from the standpoint of subjective psycholo- 
ey: the dog is hungry or is thinking of food attd is there- 
fore secreling juice. Th ean hardly be said that Pavlovy’s 
conception of the psychical secretion of gastric juice suf- 
fered any essential change by His remlark that here “the 
excitation of the nerves of the eastric elauds was due 
to a psychical faclor whieh had assumed a physiological 
character.” That “... on considering all phenomena from 
a purely physiological slandpoim, this ean be called a 
complicated reflex ael,” ele. Ivan Petrovich was then of 
the opinion thal this was the resul€ of the faet that food 
“.. dust be acquired not ouly by muscular effort but also 
by the aid of higher functions -the animals judgment, 
will and desires,”” 

aviov again met with this same phenomenon after 
several years, this lime while studying the salivary 
glands. Dogs salivated al the sight of lest lubes which 
had been used for pouring mild acid solutions jute their 
mouths, He considered this at first in the same subjective 
psychological light as the “psychical secretion” of gastric 
juice and gave it a psychological term, “speaking very 
freely and with much heat of the lhonelils, desires and 
feelings of the oxperimental animals," -he himeell ireni- 
caily sald later, Bul this interesting “psychical slimua- 
tion” of the salivary glands tet ilself be feit so often iu the 
everyday work of Pavlov and his collaborators that it 

‘ I, P, Pavlov, Lectures on the Work of the Principal Digestive 
Glands, 1949, p. 105. 
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became a serious obstacle in their studies. He could, 
therefore“... no longer postpone the investigation of 
these phenomena.” More than that, he could not overcome 
an ever-increasing doubt as to his correcitness in con- 
sidering these phenomena from the subjective-psycholog- 
ical point of view. 

His atlention and the main point of his research were 
imperceptibly being transferred to a new and highly in- 
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Fig. 6. Fistula of the parotid salivary 
duct in a dog 


teresting field of biology. He becaine more and more en- 
crossed witlt the nature, “mechanism,” and sottree of the 
“nsychical stimulation” of the gastric glands and with 
(he question of how to investigate these and similar phe- 
nomena of the wonderfully delicate and exact adaptation 
of the organism to the quickly changing conditions of 
oxislonce, 

Pavloy becanie more and more convinced of the “ab- 
surdily and Sutilily” of his ailempts to penetrate into 
the inner world of animals and to make any conjectures, 
like the zoopsychologisis, as {4o their moods, desires, 
inclinations, and feelings. He saw the usclessness of his 


79 


attempts lo throw light on Uhe subjective world of ani- 
mals Unrough the prism of the subjective world of man 
aud to interpret the nature of the phenomena observed 
by anthropomorphic contparisons, The “psyelieal stimu- 
lation” of the salivary glands (the mouth waters’) had 
been known with respect to mau from lime tnimemoriat, 
Even as far back as in the middle of the P&th century it 
had attraeled the atleution of Witle aud other scientists. 
Still, il was never really explained front a psychological 
viewpoint and never became a means for grasping the 
more complex mental activily. 

Bul whal path was then to be lakes? 

“After much persistent deliberation on that subject,” 
wrole Pavlov, “afler ta great mental struggie, [finally 
decided to continue respecting the so-called) psychical 
stimulation also in the role of a pure physiologist, ie,, 
of an objective, external observer aud experimenter, deal- 
ing’ exclusively wilh external phenomena and their reta- 
lions.’ 

Pavioy did aot limit himself merely to the placid 
rejection of psychology. [fe began lo feel an trreconcil- 
able hostility to this false “ally of physiology.” 

Pavlov’s rejection of psyeliclogy was no doubt in- 
fluenced by his outlook. Being a couufirmed materialist 
he considered thal the psychology of that Utne, stitl en- 
lircly permeated by idealistu, had not attained the status 
of an exacl science and possessed uo clear, well-defined 
theoretical basis, nor any definile inelhod of researeh.* 


1 J, P. Pavlov, Twenty Yeurs of Objective Study, po 13. 

* Paviov did not significantly aller his strongly wepative at- 
fitude to psychology for a long dime, although considerable changes 
had been taking place im Chal field. As far baek ag in the 1890's 
there had appeared and developed quite rapidly an essentially ma- 
terialist drend in comparative psycholozy seeking lo Investleate 
animal beliaviour by as objective a procedure ag possible (Lubhoek, 
Morgan, Thorndyke, Loeb, Beer, Bethé, Uexkiill, el al). When he 
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He considered it, therefore, erroncous and quile absurd 
for a physiologist-materialist to seek the aid of this 
“science” in solving the highly involved questions of 
nervous aclivily. It was an inexctisable inistake of scien- 
tists “that natural science, as represented by the physiolo- 
gist sludying the higher parts of the central nervous 
syste, should, unconsciously, so to say, without noticing 
it, come under the sway of a current fashion—that of 
considering the complex behaviour of animals by compar- 
ing them wilh ourselves, accepling’ the same inner causes 
of their actions as those which we fecl and recognize 
in ourselves.””! 

More than that, Pavlov considered that the reason 
why no progress was being made in the physiology of the 
brain was just because “the physiologist had left at that 
point the sound position of natural science” in favour of 
the “fantastical and scientifically barren position” of sub- 
jeclive psychology. This led him to the logical conelu- 
sion thal: “In view of such a state of affairs, common 
sense demands that physiology should return here also to 
the way of natural science. What then must it doe It 
must retain true to the same methods in studying the 
activity of the higher parts of the central nervous system 
as those which il employed in studying the lower parts, 
i.c., it must make an exact correlation belween changes in 
the external world and the respective changes in the 
animal organism, and discover the laws governing these 
relations.” 

Thus, in order to bring to light the deepest secrets of 
the funetion of the cerebral hemispheres, the highest and 
inost perfect creation of living nattre, “purely physiologi- 
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learned of that Jater, Pavlov did s01 hesitale fo accord {he pioneers 
in this moveinent due meril and proper appraisal of their work. 

iy, P, Pavlov, Twenty Years of Objective Study, p. 112. 
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cally, purely materialistically and purely spatially,” Pav- 
lov resolulely set out on the tried path of the naturalist, 
the path of exact experiment, objective observation, and 
strict reasoning: because “... Investigation this always 
rests on a sound basis of material facts similar to the 
ather fields of natural science, Owing lo this, exact ntale- 
rial is being gathered ceaselessly and the horizous of 
research are being tremendously wideued,”! 

First of all Pavlov reconsidered from: the uew  posi- 
lions the ill-starred “psychical saltvalion.” Tle fully dem- 
onstrated, without much difficully, that this phenom- 
enon passesses all the Tundamental characleristies of a 
rellex acl, ie., the reaction of the organisnr to stimulation 
of any one of ils parts through the nervous system. Lodeed, 
if the sight of food or a lest tube with acid catises seere- 
lion of a dog’s salivary glands tt just the same way as if 
food or acid had been ilroduced into its mouth, Gea there 
was no ground Jor not calling the reaction of (he salivary 
glands to the sight of food or test lube a retlex aet. 

Bul Pavlov was very quiek lo ascertain that this was 
a special type of retlex acl, significantly differiug in many 
ways from the reflexes carlier known lo physiology. In 
particular, he established that it was greatly dependent 
on the experimental conditions and, in general, on the 
conditions of exisleice of the antmal. For that reason he 
called it a conditioned reflex, To the other, earlier known, 
reflexes he gave the name weondilioned, 

[t may appear, al first stylil, that there is nothing 
much to renaming “psychical stimulation’ by “eotdi- 
tioned reflex.” Did nol Sechenoy, Griesinger, [luxley, ef 
al., long before Pavlov, hold that mental activily can be 
traced to complex reflexes, to ‘reflexes of the brain’? 

Bul in realily that which Pavlov did was entirely 
novel. 





1]. P, Paviov, Twenty Years of Objective Study, p, 289, 
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Sechenov and olher advanced natural scientists of 
the middle and end of the 19th century had ingeniously 
employed the “cerebral reflexes” for developing progres- 
sive oullines and coneepts. They converted this into a 
sharp iustrument for their highly tseftul theorelical writ- 
ings. They ised them in (heir passionate and very sue- 
cessful polemics against representatives of reactionary 
trends in psychology, This was their great contribution 
lo science, Bul their ideas as to the reflex character of 
the meutal activily of animals and man, daring, progres- 
sive, and altraclive as they had been, still were abstract 
and contemplative, They had the nature, in Pavlov’s 
words, of “pliysiological sehemes” and were therefore 
devoid of an effective power. They were far from being a 
scientific method. It is characteristic that in the nearly 
half a century of their exislenee, these conceplions had 
found almost no significant rellection in the current ex- 
perimental work on cerebral pliysiology, neither in our 
country nor abroad. 

All the above to a considerable degree refers also to 
the must eminent, profound, and consistent of these pro- 
erossive thinkers, I, M. Sechenav, the founder of the ccre- 
bral reflex theory, which to Pavlov was an “ingenious 
Night of Russian thought.” Sechenov’s famous booklet 
Reflexes of the Brain was published in {863 and in it, 
according to Paviov, “a brilliant attempt was niade, truly 
extraordinary for that liine (of course only theoretically, 
as a physiological outline), fo represent our subjective 
world in a purely physiological aspect.’4 “In a clear, 
precise, aid cliarming form,” continued Pavlov, “this 
booklet conlained lhe fundamentals which are now devel- 
oping.” Paviov held that Sechenov’s extending the con- 
ception of the reflex act to include the higher nervous 
aclivily was a true [eat for those times and that this bold 
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‘dea had become “a seientifte force for directing the jim- 
mense contemporary work upon the brain’; but still, “all 
this was mere conjecture,” devoid of the solid foundation 
of tangible scientific Tacts. 

What Pavlov did was entircly different in principle. 

Pavlov, above all, used his “conditfoned rellex” as 
a tool for actual work, for experimenting, lor acquiting 
precise data. [Ie soon firmly established Chat the condi- 
tioned reflex is the most typical form of cerebral [tne- 
lion and the basie link in the chain of ifs complicated 
laws. The phenomenon of “the mouth waters,” known [rom 
limie imimemorial, but nol understood nor appreciated by 
scientists for hundreds of years, became of great sig- 
nificance in the light of Pavlov’s imaterialist interpreta- 
tion. It opened broad horizous Tor investigating: the plys- 
iology of the brain, becaming the basis upon which new 
principles were built for studying the cerebral activity, 
the basis of the method of couditioned retlexes.* 

Paviov’s new nicthod and the tovel experimental tech- 
nique for studying the brain arising from il were related 
in principle to his inethod and partly to the procedures 
he used for studying the digestive glands, In fact, it was 
his famans synthetic method developed to the highest 
perfection. Here also the studies were made upon animals 
(usually dogs) under norinal conditions. The processes of 
the organ under investigation, in’ this case the brain, 
were studied in ils natural connections and interactions 
with the other parts of the central nervous system and the 


* Tt is just this highly important cireumslanee which the reac- 
lionary foreign selentists (Fullon et al.) lose sight of when they 
strive to belittle the signilicanee of Pavlov's inimortal materialist 
theory of the higher nervous activity by bombastic statements 
lo the effect thal Sherringion, Meinert, Twitmayer, or some other 
scientist had already observed phenomena of the conditioned reflex 
type before Pavlov. In addition to everything else, these attempts 
show that such “crities” of Pavlov simply do not understand the 
nature of what they undertake to judge. 
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I. P. Pavlev during an operation 
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Demonstration of an experiment during a lecture by I. P. Pav- 
lov to the students of the Military Medical Academy 
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A cross section of the chamber for studying conditioned 
reflexes. On the left-~ihe interior part of the chainber; on the 
right, the exterior part 


organisin in general, i.e., the researches were made under 
conditions of the normal functioning of the animal. There 
was an insignificant element of artificialily only in the iso- 
lation of the animal in a special room or box during the 
experiment and in placing it on an experimental lable, on 
which, however, it could stand, sil and even move about 
within certain limits. This could not essentially influ- 
ence the natural course of the processes in ils organism, 
including those in the nervous syslem. Most animals 
quickly and casily became accustomed to the expcrimen- 
tal conditions. 

At first the conditions tinder which Pavlov and his 
collaboralors sludied the physiology of the brain were still 
less artificial, allhough more primitive. The experimenter 
remained alongside the animal and himself made all the 
manipulations (fed the dog, poured the acid solution into 
iis mouth, showed it the food or test tube, made obser- 
vations aud records of the process of salivation, etc.). 
But soon il became apparent thal the salivary reflex was 
evoked not only by the sight of food or test tube, bul by 
other, chance stimuli not related to the functioning of the 
salivary glands (auditory, visual, olfactory, mechanical 
irritalion of the skin, elc.), intentionally or accidentally 
associaled for a number of limes with feeding or the pour- 
ing of acid inlo the mouth, and it became necessary to 
isolale the animal more or less from the experimenter, 
other people, and casual arlicles. Subsequently, the exper- 
imental aninials were placed in special thick-walled ‘‘con- 
ditioned reflex boxes” which could completely isolate the 
experimenter aud thus eliminate the possible unexpected 
action of any extraneous slimulus which might have dis- 
torted the picture of the cerebral activity and hampered 
its sludy. At the saine time, the experiinenter by the aid of 
special devices could sec and hear the animal, apply 
this or that stiinulus in the box, produce conditioned or 
unconditioned food, defence, or other reflex actions, 


Gb G26 Sl 


accurately and objectively deteruuiue their quattilative or 
quahilative pectifarilies, ele. 

Thus Pavlov set forth to revolutionize researel in this 
most difficull biological tleld both in principle and in meth- 
od. The venerable natitralist, with years behind him of 
suceessful fathoning other secrets of living nature, began 
the unveiling of this most complicated of her riddles. And 
his long strenuous endeavour was rewarded will tritmph., 

What then were the new facts obtained by Pavlov and 
his pupils; how were they interpreted; and what is the 
essence of his theory of the higher nervous aclivily? 

For many years his atlemlion and that of his col- 
laborators had been directed to investigating in all their 
aspects the specific features of the condilioned reilex, the 
peculiar functional unit, the chief aud most characteristic 
form of cerebral activity on whieh ullimately rests. thie 
entire higher nervous activily, almost the entite belavi- 
our of highly developed organisms. “fhe central plysio- 
logical phenomenon in the normal werk of the cerebral 
hemispheres,” wrote Pavlov, “is that which we lave called 
the condifioned reflex, This is the lemporary thervouls con 
nection between the itimmerable agemts of the environ 
ment of the animal, acting on its receptors, and definite 
actions of the organism”! 

The detailed aud multifarious study of the peeuli- 
arities of iis new type of reflex laid the prranite foiunda- 
lion for the new theory, 

It was established by acctirate data thal conditioned 
roflexes in contradistinetion to the mneonditioned are not 
inborn forms of nervous activity nor transmitted by in- 
heritance in the ordinary sense of the word, but are 
developed in the course of the individaum's oan Ufe. 
Paviov most offen illustrated the correctness of this state- 
ment by the following facts: pups were raised up to 4 


'T. P. Pavlov, Twenty Yeurs of Objective Study, p, 609 
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cerlain age on a milk diet only. Special experiments 
showed that the mere sight of milk was able lo evoke in 
them the salivary reflex, whereas the sight of other food 
of which they as yet had had no acquaintance, such as 
meat or bread, did not induce salivation. Bul the pups 
needed to be fed only once or twice wilh bread or meat 
for the mere sight of that food to produce the so-called 
natural salivary food reflex. 

Leaving aside for the moment Pavlov’s views on the 
possibilily of a heredilary fixation of the conditioned 
reflex, we point to one of the most important principles of 
his theory: viz., the physiological basis upon which a 
conditioned or acquired reflex is formed is an uncondi- 
lioned or inborn reflex, That this is so is very convincingly 
demonstrated by the development of artificial salivary 
reflexes, i.c., conditioned reflexes to the most varied 
stimuli having nothing whatever to do with food, nor 
bearing any relation to the digestive glands, for example, 
reflexes to the lighting of an clectric lamp, ringing of a 
bell, ticking of a metronome, to the touching of the skin 
of the animal, etc. In order to convert any one of these 
stimuli (let us say the lighting of a lamp) into a condi- 
lioned stimulus evoking salivation tl is necessary to com- 
bine the feeding of the animal repeatedly with the lighting 
of a lamp. Thereafter this action alone will cause the same 
scerelion of saliva as the food ilself, ie, it becomes, so to 
say, a substilute for the food or a signal of it. In just the 
same way any other stimuli bearing no relation to nutri- 
tion can be transformed into conditioned stimuli or sig- 
nals, if only they are perceived by any one of the sense 
organs or even by tlie sensory nerves of tlic muscles, 
joints or internal organs. 

New conditioned reflexes can be developed not only 
directly on the basis of an unconditioned reflex, but on 
an already acqtired strong and stable conditioned onc. To 
do this, a mol too strong extraneous slimulits is coupled 
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in a special way wilh lhe conditioned reflex already pre- 
senl. The newly developed reflex is called a condi- 
fioned reflex of the second order. Very offen a third order 
reflex can be developed in such a way. It is nol dilficull to 
see that these conditioned reflexes of higher order are also 
ultimately based on the respective unconditioned one, 

The association of the extraneous stimulus with an 
unconditioned reflex is necessary nol only for the forma- 
tion of conditioned reflexes but also Jor their preservation. 
If this fundamental condition is in any way nol fulfilled, 
then even old and strong conditioned reflexes gradually 
weaken aud disappear. This, for example, lakes place if 
food is shown several limes in succession to a dog but 
is nol given to it, or when the artificial food retlex signal 
(i) our example---the light) is repealed for many limes in 
several intervals, but not reinforeed by food, ete, These 
and similar data bear wilness lo one of (he most inipor- 
tant and mosl characteristic propertics of the conditioned 
reflex—ils temporary nature. “We can rightly call,” wrole 
Pavioy, “lhe permanent connection befWween an external 
agent and the respanse of the organisnt if ewokes an un- 
conditioned reflex while the temporary connection can be 
called a conditioned reflex." 

Ti is interesling thal the disappearance of a conditioned 
reflex is in ils turn of a leuporary character. In some cases 
it is re-established spontaneously, sonte lime after its 
disappearance, while, in others, one mtsl have recourse 
anew to repeated associations of the conditioned stim 
lus with the unconditioned reflex or to other proceedures. 

The dependence of the conditioned reflexes on their 
associalion with unconditioned ones determines, if nol 
quite completely, yet sufficiently clearly, another inipor- 
fant property, their exceptional fragilily, their ulimost var- 
lability. Conditioned reflexes depend infinitely more than 
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unconditioned ones on the state of existence of the animal 
both in and ontside of the laboratory, on its health, its 
care, on changes in the accustomed experimental condi- 
lions, ete. Under the influence of each of these factors sep- 
arately, or in combination, ‘the conditioned reflexes may, 
al dines slowly, al other limes quickly, grow feehle or dis- 
appear allogether for greater or smaller periods of time. 
Pavlov considercd that it is “the extraordinary dependence 
of the new kind of reflex both on the phenomena within 
the organist and on ils surroundings” which character- 
izes if more vividly than all the other properties which we 
have already described. That is why he preferred the term 
conditioned reflex to all others such as individual, asso- 
ciale, temporary, connective, etc. 

The conditioned reflex diflers from the unconditioned 
one by yel two other closely related properties. Each tn- 
conditioned reflex is evoked by a comparatively small 
number of specific, or, as they are called, adequate, stimu- 
li and only when they act on a cerlain one of the sense 
organs, on a definite area of the skin or on some internal 
organ (the law of the receptor field). For example, the 
unconditioned food-salivary reflex can be evoked only by 
food and then only when it is in the mouth, The condi- 
tioned reflex has no such limitations. To produce it no ade- 
quate stimulus nor specific receptor field Jor the latter's 
application are needed. Any stimulus capable of exciting 
any external or internal sense organs may becotne a con- 
ditioned food stimulus and censequently elicit salivary 
seerction. Morcover, a conditioned reflex can he developed 
not only to individual stimuli, perceptible to an external 
sense organ, or to the sensory clements of the muscles, 
tendons, joints, or internal organs, but also to combina- 
lions of two, three, or more, different sliinuli applied simul- 
fancously or in sequence followed by the reinforcement 
of an unconditioned reflex. Such conditioned reflexes are 
called complex. Furthermore, the conditioned stimulus 
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may be the lapse of time, (f, for example, food is given 
lo a dog every five aimutes without being accompanied 
by any stimulating agents, then, in lime, safivation will 
occur after each feeding om approaching the end of the 
terval. A conditioned reflex may also be established to 
the order in whieh a stimulus is applied, to the discontinu- 
ance of ils action, to the ratio between stimuli, in a word, 
fo any chanyves in the environment or wilhin the animal, 
if only they are perceived by a sense organ or directly by 
the nervous system, Pavlov formulated this basic principle 
as follows: “Wyre infinite fluctualions tn both the. outer 
and inner mediums of the organism, each af which is 
reflected in dejinile stales of the nervous cells of the cere- 
bral cortex, may become separate conditioned stimuli.” 

In Pavlov’s laboratories the activity of lhe salivary 
land was cmployed as lhe main indicalor Tor studying 
the condilioned reflex behaviour of animals. This was not 
so miutell a aiatter of tradition as of the fact that the sali- 
vary gland, because of ils modest role in the organism, 
the small ntunber of ifs connections with other organs 
and systems, (he simpticily of the laws governing its ae- 
lion, the ease and convenience of ils measurenient (by a 
chrouie fistuta in the salivary duct), and other such prop- 
erties, proved lo be a very setsitive, aceurate ard adapt- 
able instrument for such a purpose, Tt should be noted, 
however, thal the tuiconditioned salivary reflex is only one 
of many other seeretory aud motor reflexes cliciled by 
food in the other organs of the digestive systent and even 
other systems. On associating the extraneous stimulus 
with the food, a condilioned reflex is developed nol only 
lo the activity of the salivary gland under our special 
observation bul to the whole complex gamit of reflexes 
in the olher organs and systems which are ual heing es- 
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pecially observed. By special experiments they can be 
easily discerned and studied. 

Bul no matler how important lhe cortical regulation 
of the digestive activity in all ils large scope may be to 
the organism, it aloes mot cover by any means tle mani- 
fold activily of the brain. And indeed, in Pavlov’s lahora- 
fories and in the laboratories of several of his pupils and 
followers it has been established that on the basis of any 
one of the numerous unconditioned reflexes to the activity 
of any organ there can be established a canditioned 
reflex. For example, there have been developed and stud- 
ied condifioned reflexes lo the activily of the gastric 
glands, tle pancreas, liver, kidneys, spleen, to the change 
in activity of the hearl, vessels, and a ntuimber of other 
internal orgaus. Conditioned reflexes have also been de- 
veloped to the motor defence reflex of an extremily evoked 
by ils elvelrical stinmuation, to the function of the re- 
spiratory muscles, ete. It is amazing how condilioned re- 
flexes or conditioned reactions can be formed to a number 
of the most delicate changes in the organism. If, for ex- 
aniple, a morplittu solution capable of causing vomiting, 
dyspnea, drowsiness, and sleep is injecled subculancously 
ina dog for several days, then the mere act of injection 
(subcutaneous introduction of a physiological solution, 
simply puncturing the skin, etc.) will be enough to cause 
the same chain of reaclions: vomiting, dyspnea, drowsi- 
ness, aud sleep. If, however, instead of the morphium, a 
solttion of (hyroxine in a dose sufficient to considerably 
augment the oxidative processes in the organism is in- 
troduced in the sane manner inlo the dog, then the same 
manipulation of shain injection will now cause the thy- 
roxine reaction, i.c., algmentation of the oxidative process. 
The introduction of a suspension of a weak culture of 
some definite species of bacteria in the abdotninal cavity 
catises a specific cellular defence reaclion (the accumula- 
tion of leucocytes in the area of injection). By repetition 


87 


of this procedure Lhere cau be developed a conditioned 
reflex lo this reaction, ie., if cam be evoked by the mere 
act of sham introduction of the suspension. It is possible 
to develop conditioned reflexes to pathological states of 
the organism, for example, to experigental convulsive fits, 
oxporimiontlal rigour, experimental poisoning, ete. 

Pavlov had every reason to say: “Thus, the temporary 
nervous connection is a most universal plrysiological plic- 
nomenon bolh in the animal world and in ourselves.” 

There slill exists another important dillerence belween 
condilioned and ttucondilioned reflexes---the difference in 
their central localization. According to all evidence, un- 
conditioned reflexes are formed in every part of the central 
nervous system whereas the ability fo establish condi- 
tioned reflexes, and the ability for conditioned reflex ae- 
livily is peculiar omy, or almost only, to its highest parts, 
In dogs and the olher higher animals conditioned reflex 
aclivily is the exeeplional, or almost exceptional, Ttime- 
lion of the cerebral corlex. Experimental data, true, not 
very nutucrous, inclined Pavloy to the idea that, after the 
cortex has been extirpated as completely as possible, all 
existing conditioned reflexes in’ dogs should disappear 
irrevocably withottt leaving a lrace, and lhat they shotld 
lose their ability to form: new ones, fn animals olher than 
mammats, with a feebly developed cortex or withoul one, 
the conditioned reflex aclivily is carried out by the highest 
parts of their central nervotts system. 

Al first, Pavlov was of the opinion that the conditioned 
reflex link in dogs ts effected between the extranconus stim- 
this centre in the eerebral cortex and dhe food eenutre in 
the medulla oblongata. A schematic representation of this 
conceplion has heen given by Pavlov linself. (lig. 7.) 
The temporary or conditioned connection helween the cor- 
tical areas of the sensory organs (C-C) and the food 
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lig. 7, Initial schome representing the formation of a 
conditioned reflex are (according to Pavlov) 


celre (I*) are shown -by dotted lines. Subsequently 
on the basis of certain indirect bul more accurate data, he 
considered if more dikely that the conditioned connection 
occtirs entirely within the boundaries of the cerebral hemi- 
spheres, or, miore precisely, in the cortex, between the 
extraneous stimulus eenlre and the cortical food regula- 
tory area. Pavlov wrote: “The formation of a new nervous 
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connection, the conueclive process, occurs entirely in the 
cerebral hemispheres, ie, wilhtin them are found not only 
the points of application of the tumamerable indifferent 
stimuli bul also the active centres, representatives of the 
unconditioned reflexes, belween which ai connection is 
made.” In the following slalement, Pavlov not only ex- 
presses a more delinile point of view ou thal important 
question, but also puts forth his ideas as to the “mecha- 
nisi’ by which the temporary connection is effected, 
“The fundamental mechanisin for the formation of a condi- 
tioned reflex,” wrole Pavioyv, “is the meeting, the coinei- 
dence of the stimulation of a definite centre in the cere- 
bral cortex with the stronger stimulation of another cen- 
tre, probably also in the corfex, as ai result) of whieh, 
sooner or laler, au easier path is Tortnued between the two 
points, Le, a connection is miuades! 

Paviov’s views ou the intrinsic “nreelranisn” of forma- 
lion of a condilioned camnection changed it the course of 
the development of the conditioued reflex theory, (Fle at 
first considered thal the strongly excited unconditioned 
reflex centre attracts the stimulation from the feebly ex- 
cited centre of the extrancous stimulus, whereas subse- 
quently he cousidered it to be more likely that the excita- 
Lory waves irradiated from both centres meet.) This, lhow- 
ever, did not touch the fuodamentals of his concept, 
namely, that a competion is established between the nerv- 
Olls centres. 

Paviov deft to schematic representation of his uew 
views on the location of the conditioned reflex connection. 
We have attempted, developing his ideas somewhat, to 
give them the schematic representaltio’ shown in Fig. &. 
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The two diflerent reflex arcs, from the eye to the muscle 
(for example, the neck muscle, as an element of the orient- 
ing reaction) and [rom the tongue to the salivary gland 
(as an element of the food reaction), are drawn separate- 
ly in the figure. Each reflex are is shown to be of 





Subcortex 





Pig. & New scheme representing lhe formation of a condi- 
lioned rellex are (according to the author) 


EVM- The subeortieal visory uneoudilianad rellex are; EV1M—The 

comienl visery unconditianed reflex are; TEG-—-The subcortical salivary 

uncontitioned reflex are; ‘TEIG—The cortleal salivary unconditioned 

reHles ares Vit! The supposed location of the eondilionedk connection 

in the cortex; Villet -The supposed location of the conditioned von- 
nection in the subeorlex 


two levels (according to some evidence, in reality the 
levels are more in number), the lower ares passing 
through the level of the “subcortical” (taken collectively) 
nerve centres (> VM) and (TFG) whereas the 
upper ones pass through lhe cerebral cortex (E> V!>M) 
and (T*Fi+G). The cortical clements of this arc are 
approximately what Pavlov termed the cortical represen- 
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tation of uneondilioned reflexes. TP a visual or gustatory 
stimulus is applied separately to the organism, then each 
of the bi-levelled ares of dhese different reflexes will be 
excited separately aud both reflexes~-the motor reflex of 
the neck and the salivary reflex - will be separately 
evoked. Bat when the stimuli act simultaneously and ex- 
cile their corresponding reflex paths, Wien a conditioned 
connection (ViXT!) is established by the formation ol 
paths either by irradiation of excitatory waves from both 
cortical paths, or by attraction of imptises from (hoe weaker 
stimulated centre to lhe stronger slimtulaled (dominat- 
ing) one, The bridge belween the two corlical centres may 
perhaps be fortned through the corlex (dotted line 1) and 
perhaps also thrgugh the subcortical while matter (dotted 
line 2). Repeated associations of these stimuli bring about 
the fixation of the established comnection and the forma- 
Lion of a conditioned: reflex are. 

This newly formed lemporary bridge between the two 
cortical centres forms the very base of the entire condi- 
tioned reflex activily, For this reason Pavlov considered 
that the conditioned reflexes could also be ealled conneec- 
five, He believed that, in general, the newly formed nerv- 
ous path could conduct in both directions, bul according 
in all evidenee, in the case of simple conditioned reflexes, 
jinptilses condtieled preeminently in a single direction — 
from the feebly excited cortical cenlre to the stronger 
onc (V7?r), 

Thus by electing a connection hetween the “cortical 
representations” (fo use Pavlov’s expression) of lwo 
different unconditioned reflexes an are is formed of a new 
and higher type of reflex--of the conditioned reflex 
(EV! 71>). The conditioned reflex can, therefore, in 
our opinion, be defined or characterized also as the resutt- 
ant of a synthesis or simply the synthesis of two (or more) 
different unconditioned reflexes. 

It follows from the above-stated, that dn its physiolog- 
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ical role and significance the condilioned reflex appears 
to be the means for the cortical regulation or higher gen- 
eralizalion (higher integration) of the functions of the 
organism. With the forination of cach new conditioned 
reflex, the cerebral cortex niore and more widens the limits 
of the higher gencralization, the higher integration of the 
most complex ftnelions of the organisms, inercascs its 
power over these functions. The result of all this is that 
“this higher part holds under its control all the phenomena 
faking place in the body.” 

By his studies, Pavlov not only enriched physiology 
with highly valttable facts concerning the specific proper- 
lies of the new, higher type of reflex he had discovered, 
bul firmly established the fundamentally important phys- 
ioiovical principle thal the developnient of conditioned 
reflexes of diverse types aud orders jis an esserttial func- 
tion of the cerebral lemispheres; that these reflexes, as 
elementary psychical acls, jointly form the basic fund of 
the higher nervous or mental activity of animals. “Hence,” 
wrole Pavlov, “with the discovery of the condilioned re- 
flex, the main part and perhaps the whole of the higher 
nervous actlivily is placed in the hands of the physi- 
ologist.””! 

His ingenious mind gencralized these original facts, 
treating then from a Darwinist point of view. Some ad- 
vaneed physiologisls as carly as at the close of the 19th 
cenlury made quile stiecessful efforts to comprehend the 
bioiogical significance of a number of phenomena con- 
cerning the aclivity of the lower parts of the central nerv- 
ous systenl according lo Darwin’s principles and certain 
of his direct inclications, but the doors of cerebral physiol- 
ogy for long had been clused to the theory of the great 
biologist, Only Pavlov’s genius threw them wide open. 
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In his theory of the higher nervous activity there is shown 
with utmost clarity the cnormous biological significance 
of the conditioned reflex aclivily in the stlriugele of the 
organisin for iis existence. According to the theory, 
whiereas inborn or ulcoiuditioned reilexes are sufficient for 
the initial, rough orientation of the organisnt in’ a new 
situation (the so-called oricnling reflexes) and for ils 
crude adaptation to aanore or less coustaul euvironment, 
the most delicate and perfeet adaptation of the organism to 
the constantly changing cnvirenment is effecled just 
through ils conditioned reflex activity and is carried out 
by the formation (and if necessary, clintinalion) of condi- 
tioned reflexes of diverse lypes and orders. 

Paviov wrote: “As a part of nalure, every animal organ- 
ism is a complex, individual system, the internal Torces 
of which, al every given moment, as long as il is existing 
as such, are balanced by the external forees of ils environ- 
ment. The more complex is the organism, the finer, more 
numerous and more varied are ils elements of equilibra- 
tion.” Further, as if elaborating: upon this idea, lie wrote: 
“The primary provision for effecting this equilibritum and 
consegtiently the integrity of au individual organisn and 
ils species is to be found in the simplest unconditioned 
reflexes (stich as coughing resulliuy Trout Che presence of 
a foreign body in the trachea) as well as in the most coim- 
plicated ones, ordinarily known as inslinels, such as the 
foud, defenee, sexual, ete, instinels. These reflexes are 
evoked by internal agents in the organism itself as well 
as by external ones; as a result tlie most perfect balance 
is effected with great precision, But the equilibrium 
achieved by these reflexes would lave bee perfect only 
if the environment were absolutely constant, Since, how- 
ever, the environment is highly varied and at the same 
line in a constant state of fluctttation, the uncondi- 
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tioned connections, being of a constant character, are, 
therefore, insufficient and must be supplemented by tem- 
porary connections, ie., conditioned reflexes.”! 

Elsewhere, le wrote: “The external world stwrrounding 
(he animal, continuously inciling condilioned reflexes on 
the one hand, is also, on the other hand, continuously 
suppressing them; screening them by other vital phenom- 
ena which at cach given moment are more suited to the 
demands of the Jundamental law of lile—the equilibration 
of surrounding nature.’’? If il be taken inlo consideration 
thal Pavlov understood by tlie term ‘‘equilibration” the 
delicate adaptalion of ihe organism to ils environment, 
then only from the viewpoint of the broad biological prin- 
ciple he was developing in these stalements can we fully 
grasp the enormous biological significance not only of the 
{emporary character of the conditioned reflexes bul of all 
the other above described physiological properties that 
distinguish them from the unconditioned ones. If the fluid- 
ily, the instability, and fragilily of condilioned reflexes, 
their ulmost dependence upon their conditions, such as 
upon whether or not they are reinforced by uncondilioned 
reflexes, make them a more pliable, mobile, and perfect 
means of adaptation to the infinile changes of the envi. 
ronment, then, owing to the signalizing character of the 
conditioned reflex activity, the organism strives to aitain 
the conditions and factors favourable Jor its existence and 
avoid the unfavourable ones on receiving only remote 
presages of these factors—signals, condilioned stimuli. 
Furthermore, since each vilally important activily can be 
evoked by innumerable and varied condilioned stimuli, 
the signalizing or conditioned reflex activily broadens the 
field of perception of the external world and the scope of 
action in il. 
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Constantly comparing conditioned and uncondilioned 
reflexes, emphasizing Lheir differences as well as the bio- 
logical advanlages of the conditioned reflex activity, 
Pavlov, as a true evolulionisi, indicated at the same titne 
the relative character of stich dillerences belween these 
two fundatnental types of nervous aclivily, He stressed 
their evolutionary relationship and the possibility of trans- 
forming condilioued reflexes into uneouditioncd ones, if 
this is called forth by an urgent biological necessily, Pav- 
lov wrole: “The ecrebral hemispheres are an organ for the 
analysis of excitations and for the formation of new te- 
flexes, new conneclions, They are the specilic organ of the 
animal organism for establishing a more and more perfeel 
equilibrium wilh ils external medium, an organ to reael 
directly and specilically to the varied combinations and 
fticltuations of the external world. It is, in a sense, a spe- 
cial organ for the ttniuterrupled development of the animal 
organist, We may assume that certain of the conditioned, 
newly aeyuired reflexes can subsequently, through inherit- 
ance, be transformed into uncondilioned ones. (THalies 
miine.---4, A.) 1 

Hence, Paviov’s views on {he decisive role played by 
Lhe environment in the adaptative activily of the nervous 
system and, particularly, his opinion that individual re- 
flexes may becotne fixed through heredity aud passed on 
fo succeeding getierations as constituents of the fund of 
adaptative contrivances built up by the nitmerous preeed- 
ing generations, ‘are in complete harmony with the the- 
oretical principles of Michurin, ie, with the principles 
Of Soviet creative Darwinism, now being furthered by 
T. D. Lysenko. True, Pavlov rejectad the facts related to 
this question, which had been oblained by one of lis col- 
laborators through a faulty experimental loclinique, and 
the opponents of Soviet Darwinisin have been speculating 
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I, P. Paviov in the period of his work on blood circulation at 
the physiological laboratory of Botkin's clinics 





I. P. Pavlov in the period of his work on digestion 


on this, But we should bear in inind that it was the 
uncertain dala of discrediled experiments that were reject- 
ed and not the profoundly thought-oul and advanced sci- 
entific principle. Pavlov remained true to it to lhe end. 
For tliree decades Pavlov had studied the laws govern- 
ing higher nervous activity almost exclusively in experi- 
ments on dogs, his traditional object of investigation. In 
the course of “nearing by stages” his original goul—the 
study of the higher nervous activity of man—in his last 
years he also took up with great inlerest an objective study 
of the behaviour of anthropoid apes (chimpanzees) occupy- 
ing a rather high position in the evolutionary scale and by 
{he structure and function of their nervous system much 
closer 1o man than dogs or the other meinbers of the ani- 
mai kingdom. Pavlov attached special significance to such 
an investigation from the standpoint of his materialist 
theory, too, because many forcign scientists (Chobchaus, 
Kohler, Yerkes, Lashley, ct al.) were studying the behav- 
jour of these animals from an idealist-psychological point 
of view, striving lo strengthen the shattcred positions of 
the latter by pseudo scientific theories. In complete con- 
trast to the slriclly scientific, objective, Pavlovian ap- 
proach to the complex behaviour of anthropoid apes, the 
above-named scientists allempted to throw light on the 
infernal world of these animals through the prism of the 
subjective feclings of human beings, altributing to the apes 
such human forins of mental activity as reason, imagina- 
tion, the ability for an “intrinsic coinpreltension” of the 
nature of objects and phenomena, the capability of an in- 
stantancous solution of complicated vital problems, and of 
solving unexpected difficullies owing to a “sudden dawn- 
ing of the understanding.” Such bothersome attacks on 
the philosophy of materialism, including Pavlov’s theory, 
could not be disregarded, the more so since these idealists 
had amassed a considerable amount of rather interesting 
dala and were making skilful use of them to give to their 
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reactionary couceptions the appearance of an established, 
sound scientific theory. 

In his work Pavlov gave due consideration to the high. 
er level of the nervous actlivily of authropoid apes in com- 
parison to dogs. Ee took into account certain biologically 
important peculiarities of the organization and behaviour 
of apes, in particilar, that: “the amazing mechanical 
adaptability of apes owing to the possession of practically 
four hands aud a semi-vertical mauner of walking: placed 
them in a specific relation with their environment as 
compared to the animal world standing beneath them in 
the seale of evolution,” Here he, therefore, employed his 
objective method for studying the higher nervous activity 
dierently than in the case of dogs: nanicly, he developed 
an experimental technique wherein the fundamental in- 
dicator was no longer the salivary gland, but the simple 
and complicated motor reactions of the animal, which 
during the experiment enjoyed an almost complete [ree- 
dom of movernent and action, To obtain food, the ape had 
to surmount the tnost varied diffteulties: to put ont a fire 
barring the way Lo the food, or choose a suilable “key” and 
ape the doar ofa hox with food, or la build a stable pyr- 
amid of various-sized boxes, ciinhb upon it and fetel the 
food hanging atoll, etc. The task of the experimenter was 
lo observe attentively the way in which these problems 
were solved, to throw light on the physiological nature of 
lhe solutions, and reveal the moving Torces and laws gov- 
erning the behaviour of the animals tnder such experi- 
mentally complicated conditions. 

Two or three years of strenuous effort on the part of 
Pavlov and his collaborators along these lines brought 
them outstanding stiecess supporting his matertalist 
theory with respect to a particular, though very impor- 
tant, question concerning the beliaviour of anthropoid 
apes, True to his traditions, Pavlov did not hurry with the 
publication of these highly significant results, and subject- 
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ed them much longer than usual to a thorough collective 
discussion among his stafl, on his celebrated Wednesday 
colloquiums and in private talks within a narrower circle 
of his collaborators. [lowever, in the very last months of 
his life, he considered it possible to prepare a report on 
that subject which he had intended to deliver at the com- 
ing international psychological congress in Madrid. 

In Madrid Pavlov in 1903 had triumphantly announced 
{o the world the birth of his great theory. In 1936 the 
voice of this giant of scienlific thought, this passionate, 
militant materialist, the irreconcilable enemy of the ad- 
herents of tle noxious philosophy of idealism, was to have 
sounded again. Bul death brought an end to these plans. 

The gist of Pavlov’s results can be briefly summa- 
rized as follows: The complex behaviour of anthropoid 
apes during these experiments depends precisely on the 
conditions of their existence, on the peculiarities of the 
“environment” established by the experinienter. The Jorma- 
tion of complex motor habits in these apes, which make 
il possibic for them to acquire food, lakes place according 
to the principle of “trial and error,” ie, the accumutla- 
tion of “practical experience,” the formation of simple 
and coinplicated conditioned reflexes and is by no means 
the result of any primordial ideas, notions, judgments, 
rational tendencies, ‘‘the sudden dawning of understand- 
ing” or of any other mysterious forces, as had been and 
still is mainlained by the followers of idealist psychology 
in foreign countries. The formation and fixation, the com- 
plicaling and conhining, the weakening and disappear- 
ance of these habits, as well as the relations and inlerac- 
tions of {hese processes, occur, In general, according to the 
conditioned reflex Jaws already brought to light with re- 
spect to doys. Some deviations caused hy the specificities 
of the motor system, the Icvel of deve:opment and biotog- 
ical peciuliarities of the animal, do not go beyond “varia- 
tions on the main theme.” In particular, it was established 
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thal a very important and even the chief role in the for- 
ination of the complicated motor habits in anthropoid 
apes, as well as their behaviour in general, is played by 
the receplors of the motor organs or the so-called kin- 
esthetic reception and by no means by the visual receptors 
as claimed by lhe idealist psychologists. Moreover, it was 
found that these motor habits, developed according to the 
principle of lemporary conuections, are getcralized in the 
cerebral cortex and can thus be employed by the apes in 
solving new problems. 

These and other theoretical atid practical results ob- 
tained by Pavlov added to the trinmphs of the materialist 
tinderstanding of complex vilal processes tp to the “very 
limit” in the form of mental phenomena, I was thie tri- 
umph of the great Pavlovian concept over the groundless 
and fallacious idealist theortes of a large and intluential 
eroup of reactionary scientists front capitalist countries, 
a group willt whom Pavlov had carried on a heated scien- 
tifte polemic and relentless strugele. About them he wrote: 
“They evidently have the desire that (heir subject remain 
tinexplained. How strange indeed! The mysterious is what 
is alluring to them. They turn away from that which can 
be explained from a physiological standpoint... In this 
harmful, I would say—repugnant, desire to depart from 
lhe truth, psychologists of the lLype of Yerkes and Koller 
employ such barren nolious as for exauiple that the ape 
wenl off, ‘thought at leisure,’ as a human being would do, 
and solved the thing. This is, of course, nonsense, child's 
play, unbecoming.... Now I maintain on the basis of 
studying these apes that their rather complex behaviour 
consists of associations and analysis, which I consider 
the basis of the higher nervous activily.” 

In his last years, Pavlov reached his cherished goal 
—the higher nervous activity of man, studying it for the 
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most part in its pathological aspects. His long oxperi- 
mental work on the physiology, pathology, and treatment 
of the higher nervotis activily of animals and the 5-6 
years of intensive clinical study of mental and nervous 
diseases, yielded outstanding results not only promoting 
our knowledge of the nalure of cerlain diseases of the 
human nervous system and their treatment on a scientific 
basis, bul also of the specific properties of the higher nerv- 
ous aclivily of man, in general. The classic exponent of 
natural science made a new, exceptionally valuable contri- 
bulion to his theory of lhe conditioned reflex or signal 
activily of the higher parts of lhe central nervous sys- 
tem—the conception of the so-called second signal sys- 
fein of reality. 

Although it the process of evolution of animals the 
conditioned reflex or simple signal activity of the nerv- 
ous system is conslautly developing and becoming per- 
fected, still in the animal world this aclivity docs not 
undergo any radical, any qualitative changes. In all ani- 
mals without exception, whatever the level of their evo- 
lutionary development, the conditioned reflex or signal 
aclivily of the brain is the result of the direct action 
of the internal and external medium of the organism 
on ils sensory orgats, Pavlov was of the opinion that 
‘in the animal, realily is signalized almost exclusively 
by sliinuli— and the traces they leave in the cerebral 
hemispheres—cominug directly to the special cells of the 
visual, auditory and other receptors of the organism.” 
This type of signal activity constituies almost the entire 
higher nervous activity of animals and occupies an 
important place in the mental activily of a grown-up 
man, 

“This is what we too possess In the form of impres- 
sions, feclings, and notions of our environment both in 
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its natural aud social aspects, with the exception of writ- 
ten and oral speech. This is the first signal system of 
realily and is common both lo ian and animals.” But 
this docs uol exhaust the higher nervous aclivity of man. 
“When the developing animal world reached the slage 
of man an extremely important addition to the mechanism 
of the higher nervous activity was made.’”? In connection 
with the development of man’s work and social life “there 
originated, developed aud beeatine perlected lo a very ereal 
degree siguals of lhe secund order, signals of these pri- 
trary siguads tn the farimn of oral and written speech.” 
This qualitatively new system of siguals of reality is char- 
acteristic only of the higher aclivily of man, it is “only 
peculiar fo us”; “il has tiuade us human” and has played 
an exceptional role in our conscious life. These signals 
of siguals, speech or words, “represent an abstraction 
from reality and allow of generalizations, constituting 
our oxtra, specifically human, higher mentality, creating 
first an eipiricism general to all men and then, in the 
end, science, the iustritument of the higher orientation of 
inant in the outer world and in timself.’”4 

Sununarizing the above, it should be said that while 
continually emphasizing the differences in nature and 
principle helween the lwo lypes of nervotts activily based 
ait the fortnation of a temporary nervous connection —the 
conditioned reflex action and speech, Pavlov at the same 
lime pointed out to their intrinsic connection, to the fact 
that “the fundamental daws ostlablished in the work of 
the first signal system should also govern that of the 
second,” 
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Paviov did not limit hitnself to finpeceable [actual 
proof of the fundamental principle in cerebral physiology, 
viz., that conditioned reflexes, of various types and 
orders, jointly comprise the basis of the higher nerv- 
ous aclivily of animals, and to ils profound theoretical 
exposilion. [co raised the physiology of the brain as a 
whole to a high scientific level. “In physiotogy,” wrote 
Pavlov, “the conditioned reflex has become the central 
phenomenon, by the use of which we can study with ever 
more completeness and precision both the normal and the 
pathological activity of the cerebral hemisplieres.”! 

fyan Petrovich Pavlov at the head of a large group of 
students and collaborators systematically and successful- 
ly invesligaled, for many years and particularly in the 
Soviet period, the laws of the formation and course of 
the higher nervous activily. These studies embraced the 
laws concerning the formation, fixation, and extinction 
of conditioned reflexes, their interactions, muttal connec- 
lions, and transitions to one another; the properties of 
the basic nervous processes of the cerebral cortex—ex- 
citation and iuhibition—the laws of the general and fo- 
cal, analytic and synthetic functions of the brain (i.e, the 
Jaws of ‘the conditioned reflex or higher nervous activity 
making possible dhe most perfect adaptabilily of the organ- 
ism to changes in the environment), Furthermore, Pav- 
lov and his collaborators by means of the conditioned 
reflex method made a detailed study of the specialization 
and localization of functions in the cerebral cortex and of 
a number of important problems related io the cerebral 
aclivily sticli as the physiological basis of type and char- 
acter, the problem of sleep and hypnosis, the fundamental 
laws in the experimental pathology and therapeutics of 
the brain, elc. Nalurally, in this brief sketch, only a sche- 
matic and fraymentary account can be given of the wealth 
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of niaferial oblained by such colossal experimental and 
theoretical work. 

In accordance wilh the highly important role of the 
excitatory and inhibilory processes played in the condi- 
tioned reflex activily, this problein occupied the central 
position in’ Pavlov’s investigations. [lere also, it will 
serve as our starting point, wilh the reservation, liowever, 
that we shall dwell predominantly on the role of inhibition 
and ils relations and interactions wilh excitation (the 
role of exeitation in the formation and fixation of condi- 
tioned reflexes has been clucidated in the material al- 
ready disctussed). 

Tlie fundamental rule for the Tormatiou of a condi- 
Lioned reflex, the coupling of an indifferent stinrulus with 
an unconditioned reflex, has been mentioned here tmore 
(han ouece, Th need only be added that for the quick devel- 
opment and fixation of now reflexes, (he extraneous stim- 
wits should be much weaker than the tneonditioned one 
and preeede the fatter, Tt is adso inmmportant thal, duriig the 
development of conditioned reflexes, the brain be alert 
and the health of the animal generally satisfactory. 
Togelher these requirements create the best conditions for 
exciting the extrancous stimulus centre and the centre of 
the tuneotucitioned stimulus, necessary for the formation 
Of a tetiporary or conditioned connection between them. 
Neglecting any one of these requirements may not only 
became an obstacle to the formation of new stable re- 
flexes, Dul may even become the cause lor lhe weakening 
ancl exlinetion of those already acquired, 

There are many reasons for the weakening and extine- 
tion of conditioned reflexes, the chief of them having al- 
ready been mentioned, namely, the application of (he con 
dilioned stimulus without reinforcement by the uncondi- 
tioned siiinulus and the sudden aclion of extrancous 
stimuli on the organism, especially if they are strong and 
unaccustoined ones. A detailed investigation brotight 
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Paviov to the conclusion that in both cases the condi- 
tioned reflex does nol vanish completcly without leaving 
any trace (in olher words, there is, strictly speaking, no 
abolition of lhe temporary connection), but it is more or 
less blocked in ats funclions by inhibilion, the constant 
antagonisl of the process of stimulation. Special investi- 
gations have disclosed that such a conditioned connection 
is retained for long in ils pectiliar, suppressed or masked 
form. 

Departing somewhat from otir subject, we note here 
thal, owing to the oulslanding classical works of our na- 
live physiologists, TI. M. Sechenov and N, E. Vedenski, 
and of their followers, both here and abroad, it had al- 
ready for long been know that the nervous system pos- 
sesses the properly of producing two antagonistic but 
inherently comnected nervous processes—stimulation and 
inhibilion, Fitrther, it had been established that excitation 
is responsible for, or reinforces, the work of the lower 
nervous ceutres and of the organs under their control, 
whereas inhibition, on the contrary, stops or weakens if 
necessary thie aclivily of these organs and centres. Final- 
ly, it las become known that both processes, i.e., the 
“starter” or reinforcing mechanisms and the inhibitory, 
weakening ones, are equally important for the wuninter- 
rupted and coordinated work of the numerous and diverse 
organs and syslems. Pavlov not only showed that these 
two indissoluble antagonistic nervous processes are con- 
slantly to be found also iu the cerebral hemispheres, and 
particularly in their cortex, but also investigated the 
enlirely new and important properties concerning the 
formation and course of the processes of excitation and 
inhibition in the highest levels of the central nervotts 
system. | 

Pavloy distinguished belween {wo fundamental types 
of inhibilion—the unconditioned or external type and the 
conditioned or internal one. 
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He called the inhibition unconditioned which is evoked 
in the cerebral cortex by the aclion of unaccustomed, ex- 
traordinary stimuli and which is of the same inborn 
nature as the inhibition in the lower parts of the central 
nervous syslem. The existence of such a type of inhibition 
in animals ean be shown very simply by experiment. If 
daring a normally proceeding experiment upon a dog an 
unfamiliar loud sound is made or an unknown object 
appears in ils fed of vision or, in: general, a sudden 
change in the surroundings takes plaee, then the stable 
conditioned reflexes weaken or disappear. Sttch inhibi- 
lion ordinarily occurs quickly and is retained for a rel- 
alively short time lasting for minutes aud only on rare 
oecasions—for hours. 

Conditioned was the term used by Pavlov for the inhi- 
bition which arises in the cerebral cortex when a condi- 
tioned stimulus is applied in the systematic absence ol, 
or belated reinforcement by, an unconditioned reflex, Le, 
inhibition which, so lo say, is developed anew. 

— Wt should be mentioned here that the very discovery of 
conditioned inhibition is one of the greatest achievements 
of modern nettrophysiology. This type of inhibition of the 
conditioned reflex has several variations or, to be more 
exact, il can be evoked in a number of ways. It can be 
forined step by slep, but still rather quickly, by the fre- 
quent, cousecutive application of the conditioted stimulus 
Without reinforcement. The conditioned reflex this be- 
comes gradually weaker and weaker and finally disap- 
pears allogelher (is extinguished). The inhibition in such 
a case does not last for long-—dozens of niuinutes or for 
some hours, Bul conditioned inhibition nay becoiue more 
or less chronic and stable if it is evoked by lhe conditioned 
stimulus nol being reinforced from experiment to ex- 
periment for days, weeks or months, One way of doing 
this is called “the differentiation of stimuli.” When one ol 
two closely related conditioned stimuli in experiments 
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(for instance 80 beats per minute of a metronome when 
80 and 100 are employed) is applied from day to day 
withoul being reinforced by fuod, then, as a rule, this 
brings about a weakening and, subsequently, the complete 
extinction of the conditioned reflex to that stimulus. At 
{he same time the condilioned reflex to the reinforced 
slinulus (100 beats per minule) remains active. It is 
quile apparent that here we are dealing with a very fine 
adaptability of the organism to a change in conditions. 
One of the stimuli ceases io be a signal of food, it stops 
being a reialie sign of ils coming and it loses its con- 
ditioned or signaling siguificance. It is as if it were 
destroyed, 

It may have appeared that now this stimulus has be- 
come an indifferent one to the dog, that it has merely 
stopped exciling the food centre and nothing more. Pav- 
lov and his students have shown that this is far from 
truc. When the stimulus is being applied, an active proc- 
ess is taking place in the cerebral cortex, but of an oppo- 
site characler to slimulalion and of different properties. 
It is this which according to the general laws of physi- 
ology is the process of inhibition. 

Why is the weakening and extinction of a conditioned 
reflex nol reinforced by an unconditioned one (as, for 
oxample, in extineclion and differentiation) assumed to be 
caused by the development of inhibition, by a characteris- 
lic blocking of the temporary connection? 

The answer is that the stimulus, formerly indifferent 
with regard to the food activity and then becoming con- 
ditioned, docs not return (owing to extinction or dif- 
ferentiation) to its inilial, indifferent status. It does not 
lose ils conditioned significance, but acqitires a completely 
opposite character—that of a negative conditioned stim- 
ulus. This'is 10 be seen, in the first place, in the motor. 
reaction of the animal to the stimulus. The application 
of the condiliormed: stimulus: alone ordinarily causes the 
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so-called posilive motor reaction to food in a dog. It gets 
up, if it has been sitling, goes to the place where food 
has repeatedly been introduced, looks, now at the condi- 
tioned stimulus, now at the window in which the plate of 
food usually appears, wags its tail, makes chewing and 
swallowing movements, now and then shifts from one 
paw to another, whines and howls, ete. After the weaken- 
ing or differentiation of the conditioned reflex, the coudi- 
lioned stimulus alone not only does not evoke salivary 
scerelion, but, as a rute, nol a single one of the entire 
gant of posilive motor reactions to food. The animals 
either remains silting indiflerently or even turns away 
from {he place where food is tstally offered. A still more 
important fact can be established by special procedures. 
Under the innocent mask of “zero,” Le, of the absence 
of salivalion, a very aclive nervous process is hidden, 
brought into being in the eonditioned connection area 
aller the application of the stinutli, This irreconeilable 
aulagonist of the exeilatary proeess can, for exam- 
ple, greatly weaken and even completely inhibit the unex- 
fingtished or undifferentiated reflexes to other stinuli— 
a light, a bell, mechanical irritation of the skin, ele. When 
a differentiated conditioned stimulus is applied together 
with any one of these slimuli, or before them, the condi- 
tioned reflexes, as a rule, become weakened by a third, 
a half, ele. Quite obviously, if te process occurring here 
was not a negative but a neutral one, no such thing 
would have occurred, Since, however, a stroug condi- 
tioned reflex is weakened (i.c., there is a weakening of the 
excitatory process at ils basis) Pavlov was entirely cor- 
rect in concluding that the posilive condilioned stimulus, 
not reinforced by food, had become an active inhibitory 
agent, giving rise in the cerebral cortex lo a process 
just the opposite of stimudation, Le. to inhibition. 

The above can be summarized in Pavlov's own words: 
“Conditioned reflexes make inuch more intricate, refined 
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and precise the relation between the outer world and the 
organisin. Our life is overflowing with them. They are 
the bases of our habits, our education and our whole dis- 
ciplined conduct. The next phase in the development of 
the relations between the environment and the organism 
is that conditioned reflexes, being in principle signal- 
jzers, are constantly being subjected lo dclicale correction. 
When they are nol confirmed by reality, ie, if they are 
not followed by the actual phenomena of which they sig- 
nalize, then, as if in accordance with the principle of 
economy, they arc abolished for the present or under the 
given conditions, continuing to exist at another time, un- 
der different conditions, This is brought about by a spe- 
cial nervous process which in the generally accepted phys- 
iological lerminology has received the name of inhibition.' 

It was because of these and similar facts that Pavlov 
called such transformed stimuli, negative or inhibitory 
stimuli, and the effect they produced, negative or inhib- 
itory conditioned reflexes. The conditioned stimuli and 
reflexes deserihed earlier he correspondingly termed pos- 
itive. It was as if by this he wanted to emphasize the 
coinplelely opposite biological roles of these two types of 
signaling stimuli, the opposile characters of the external 
reactions of the animal to them and, finally, the opposite 
inherent pliysiological nature of ithe nervotts processes 
incited by them in the cerebral cortex. Pavlov wrote 
about this: ‘Thus there exist posilive conditioned stimuli 
(Paviov oflen used this term to denote the excilatory 
process.—/?, A.), Le., those causing an excitatory process 
in the cerebral cortex and negalive ones, evoking an in- 
hibitory process.’ 

From the wealth of factual material accumulated in 
Paviov'’s laboratory, it follows that the relationship 
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between the two basic and antagonistic processes in the 
cerebral cortex-—stimulation and inhibition—is character- 
ized by lhe same properties as those of the fundamental 
opposites in nature, for example, the relationship belween 
the positive and negative in mathematics, mechanics, 
physics, chemistry, ele. “An thiceasing struggle takes 
place” between stinuation and inhibition independently 
of the time and place of their contact, independently of 
whether they appear simurlancous.y in the brain centre 
or in sequence, whether they meet ucar or far from their 
point of origin, ele. But at the sane lime these two netv- 
ous processes, each active in ils own way, appeared to 
Pavlov, “as different sides, different manifestations of one 
and the same process.” [1 is as il they were “two halves 
of a single nervous process,” mutttally exclusive opposites, 
resulting from the bisection of a single nervous process, 
Furtherinore, they are not only opposite and antagonis- 
lic, but there is much similariltv in the manner of their 
formation and the course of their action and wheu speak- 
ing of them “we can conventionally speak of positive and 
negative stimuli.” Iinally, they can be transformed into 
each olher; they are in a state of continuous motion, de- 
velopment, and juteraction; they are the active and ftnda- 
mental creative clements; virtually, the producers of the 
entire, highly complicated and manifold higher nervous 
aclivily. 

Let us cile a Jew examples. 

The disappearance of positive condilioned reflexes 
caused by the actule or chronic absence of reinforcement 
of their stimuli by an unconditioned reflex is nothing else 
but the transilion of stimulation into ils opposile~-inhi- 
bilion, a change in sign. This radical alteration of the 
functional sign does not proceed smoothly and easily, but 
in an intensive struggle of competing processes, 

But the transformation of inhibition to excitation can 
also take place, The negalive or inhibitory conditioned 


TIO 


reflexes are just as temporary as the posilive oncs. As 
soon as the conditions promoting their formation and 
stabilization are interfered with, f.e., as soon as they be- 
come reinforced anew by the respective unconditioned 
reflexes, they will again gradually change {o positive con- 
diltioned reflexes; passing through a course of quantita- 
live changes, through various slages of struggle between 
the chiel antagonistic processes, they again change their 
sign. It has been established by such and similar facts 
that conditioned inhibition upon which the negative con- 
ditioned reflexes are based is just as temporary a process 
and also has to be formed as the conditioned stiniulus at 
the basis of posilive condilioned reflexes. 

Siniilar to the way in which positive condilioned re- 
flexes can serve 4s the basis for the formation of new 
ones of the saine kind, the negative conditioned reficxes 
can become the basis for tlle formation of negative ones. 
(To bring this about, indifferent stimuli are repeatedly as- 
socialed wilh the negative conditioned stimuli.) 

The rule of the algebraic summation of stimulation 
and inhibition in the cerebral coriex is not confined to 
cases of their mutual weakening on encounter. Each of 
these processes can add to ilself and become strength- 
ened on the simultaneous or successive combination or 
repetition of conditioned stimuli of the same sign (i.e., 
posilive with positive and negative wilh negative). If, 
for example, a conditioned stimulus (a light) evokes 
a secretion of saliva amounting to 40 divisions (the vol- 
ume of saliva expressed in terms of scale divisions) upon 
acling for 20 seconds, and a certain definile musical tone 
evokes a secretion amounting to 50 divisions, then 
their simultaneous application for 20 seconds can catse 
the conditioned secretion of 70 divisions, On the other 
hand, the repeated application of negative conditioned 
stimuli will strengthen the inhibition in the cerebral hemi- 
spheres {o such an extent that it will lead to a drastic 
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weakening or even complete exlinelion of almost all the 
positive condilioued reflexes. 

The dynamic, aclive nature of stimulation and inhi- 
bition is very clearly shown, for instance, by their com- 
mon properly of spreading out from the point of forma- 
tion to near and even remole regions of the cerebral cor- 
tex (the law of irradiation), interacling with the local 
processes, summing up with them algebraically aud then 
leaving them as if receding to the inilial point of origina- 
lion (the law of concentration). 

“The essential properly of these two processes,” Pav- 
lov said, “is that, on the one land, when they originate, 
they have a tendency to spread oul, lo oeeupy an undue 
area, Whereas at another time, under corresponding 
conditions, they are driven imo definite regious and are 
confined there! 

A vivid proof of the irradiation of stimulation is the 
so-called generalizing phase of the conditioned reflexes 
in the first stage of their formation. For example, it de- 
veloping a food reflex to a certain definite sotuid stimulus 
(iel us say, 100 beats per minute of a metronome), many 
other audilory and, al times, even visual or other stimuli, 
which had never been associated with the feeding of the 
dog, will al first, as if automatically, become conditioned 
food stimuli. This is explained as the result of irradiation 
of the stimulation from the cortical centre of thie basic 
conditioned stimulus to the neighbouring and remote 
areas of lhe cortex, which, as if undergoing a secondary 
excitation, form a conditioned conneetlion with the food 
centre, slintulated somewhat later. Int time, the irradiation 
Of the stintdation becomes olore and tnore limited, it is 
more and more concentrated in the region of its formation 
and most of the secondary conditioned reflexes disappear, 
also atilomatically. 
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Especially illustrative are the irradiation and concen- 
tration of the inhibitory process. Alter a single applica- 
tion of the negative conditioned stimulus (an extinguish- 
ing stimulus, differentiating stimulus, etc.), and _ still 
more if it be repealed, it often happens that also the con- 
tinuously reinforced positive conditioned reflexes ate weak- 
ened and al times temporarily disappear. Obviously the 
centres or their temporary connections have been subject- 
ed to the action of the inhibitory wave, coming from the 
point of application of the inhibitory conditioned stimulus. 
Often the course of {hese waves can be followed very close- 
ly. As is to be expected, the earliest to weaken and those 
suffering most are the positive conditioned reflexes to ihe 
stimuli which by their nature are close to the inhibitory 
reflex (this means that their cortical centres are sit- 
uated closc to each other) whereas those positive re- 
flexes, responding to stimuli far removed from the inhibi- 
tory reflex and unlike it, sufler less. In the course of time, 
however, a grradual recovery of these, so to say, second- 
arily inhibiled, positive conditioned reflexes begins to 
lake place, hut in the reverse order—first the reflexes 
{o the remote and unlike slimuli, and then the reflexes to 
{he near and related ones. An example may be given as 
illustration. Let us suppose that a dog has four tactile 
food stimuli a, &, c, d (vide Fig. 9); @ is inhibitory and 
gives a zero effect; the other three are posilive and each 
produces 15 drops of saliva in 20 seconds. If the inhibi- 
tory stimulus a is not employed during the experiment, 
the conditioned reflexes are more or less firmly retained 
at a definite level. But some time after the application of 
this inhibitory stimulus a gradual weakening of the condl- 
tioned reflexes to the stimuli 6, c, d takes place, the reflex 
nearest to the inhibitory stimulus, namely 6, being the 
first and the most to be weakened, then follows the some- 
what more remote one, c, and, finally, the last one, d, Ii 
the inhibition evoked by a is a strong one, it can also 
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weaken conditioned reflexes to auditory, visual and other 
unlike stimuli, The process of successive iuhibilion grad- 
ually weakens and disappears. Bal now the abolition of 
the forced inhihilion fakes place in’ the reverse order, 
First of all the conditioned reflexes lo stimuli far retnoved 
from the inhibilury avent and unlike it are freed and later 
those close lo it and of a sitmilar nature, One can thus 
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follow the course of the inhibilory wave in both diree- 
Lioris. 

A. certain detail is not without interest. The weak proe- 
esses irradiate easily and relatively slowly, processes of 
an average intensity do nol tend to irradiate considera- 
bly, whereas very slrong processes irradiale as easily as 
the weak ones, but much faster and farther. 

In the irradiation and concentration of the processes 
of excitation and inhibition is manifest one of the funda- 
mental laws governing the function of the cerebral hemi- 
spheres in general, one of the basic fornis of interaction 
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and interconnection of the various parts of the cortex. 
The phenomenon of mutual induction (so called because 
of its superficial analogy to induction in electricity) is 
another kind of connection and interaction of the differ- 
ent parts of the hemispheres by means of these same proc- 
esses. When a cortical centre is more or less strongly 
excited, the adjacent and even remote centres, as if by 
contrast, are inhibited. Vice versa, if the nervous centre 
be more or less strongly inhibited, the excitabilily of the 
olher centres is increased. Induction can occur also in 
one and the saine nervous cenire. After ils strong excila- 
tion, inhibition will set in and afler a strong inhibition 
its excilabilily is increased. 

Pavlov, by ineans of the conditioned reflex method, al- 
so discovered the laws governing the analyzing and syn- 
thesizing aclivily of the cerebral cortex. This activity is 
the result of the same two fundamental cortical processes, 
stimulation and inhibition. The conditioned reflex analyt- 
ical and synthetical aclivily of the organism is the most 
perfect and most involved of all forms of such activity of 
the nervous system and is of a most considerable bi- 
ological significanee. Pavlov wrote: “Conditioned reflex 
apents, constantly and directly signalizing the favour- 
able and injurious influences on the organism of ils envi- 
ronment, are, in correspondence with the unlimited di- 
versity and fluctuations of the latler, composed of both 
its minutest elements and larger or smaller complexes 
of such elements. This is made possible only because the 
nervous system possesses the mechanisms for discrimi- 
hating, in behalf of the organism, from the complexity of 
the medium its separate elements, i.e., analyzing mecha- 
hisms, and for combining, fusing these elements into the 
various complexes, ie., synthesizing mechanisms.”! 


11, P, Pavlov, Lectures on the Work of the Cerebral Hemi- 
spheres, p. 100. | 
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Al first Pavlov’s allention was drawn chiefly to the 
analylical function of the cerebral hemispheres, but with 
linie he began more and more lo explore their synthetical 
activity. “from the standpoint of the physiologist,” he 
wrole, “ihe cerebral cortex is situullancously and con- 
stantly fulfilling both analytical and synthetical functions, 
and any discriminalion belween the lwo, any study of 
one in preference to the olher will not lead to real suc- 
cess, to a couiplele understanding of the work of the 
cerebral hemispheres.”! 

There are a number of forms of the simple and com- 
plex cortical analysis. They always starl with the peri- 
pheral terminations of the analyzers (as Pavlov called the 
sensory organs) and end in the central terminations, ie., 
in the cerebral cortex. One of the nianifeslations of a 
simple cortical analysis of the environment is the quite 
well defined direel relationship belween the slrength 
Of the conditioned stimulus and the mapnilude of the 
conditioned reflex. Up to certain limits, the stronger the 
slinilus, the grealer is the reflex (the law of strength 
relations). Ifowever, if the slimulus is too strong, instead 
of a strengthening of the condilioned reflexes, a weaken- 
ing sels in; whereas if stimuli are too greatly weakened 
the conditioned reflexes inay instead of weakening at times 
gain in strength. The inteusity of conditioned reflexes 
cay be varied on increasing or lessening the uncondi- 
tioned reflex. But the biological importance of the law 
of strength relations is not diminished thereby, since, first 
of all, it embraces the overwhelniing majority of stimuli 
from the environment, and, moreover, a utuber of de- 
viations from this law have other biological significance 
(dhe defence of the delicate cells of the cerebral cortex 
from the harmful effects of too strong stimuli, ete.). 
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But the most perfect form of cortical analysis is in- 
timately bound up with conditioned inhibition. An exam- 
ple of-such analysis is to be found in the phenomena de- 
éeribed here as the extinction of conditioned reflexes and, 
especially, as {heir differentiation and which were regard- 
ed as proof of the development of conditioned inhibi- 
tion. By means of differentiation we can ultimately make 
a dog discriminate between 100 and 96 beats per minute 
of a inctronome, between a circle and an ellipse with an 
8:9 ratio of the seml-axes, between tones of 500 and 498 
vibrations per second as well as between other very closely 
related mechanical, thermal, and olfactory stimuli. The 
loss- of the specific signalizing properties by one of two 
closely related conditioned stimuli, if it ceases correspond- 
ingly to signalize the forthcoming event, and their reten- 
tion-by the other one are nothing other than the precise 
adaptation of the organism to its vital conditions through 
a most refined conditioned analysis by means of excita- 
tory and especially inhibitory processes. 

A proof of tlle perfect analytical activity of the cere- 
bral cortex is also its ability to form different kinds of 
conditioned reflexes, ic, to transform certain stimuli into 
conditioned foad signals, others, into defence signals, etc. 

- Inherently connected with the analytical function of 
the cortex is its synthetic activity, Pavlov pointed ott 
that the very fact of the formation of a simple conditioned 
reflex is proof of the higher synthetic activity, since, there- 
by, the cortex does not inerely sum up two phenomena, 
but synthesizes two inborn reflexes into a reflex of a new, 
higher nature. The formation of condilioned reflexes of 
the second and third orders, as well as compound condi- 
tioned reflexes, i.e, conditioned reflexes to a complex of 
stimuli applied simultaneously or in succession, brings 
to light a still more. involved and more perlect synthetic 
‘activity of the cortex. Finally, an expression of. its su- 
prome and most intricafe synthetic activity is.its ability 
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to unite into a single unit the whole course of an experi- 
ment if, for several days in succession, the latter be per- 
formed by applying the stimuli in a definite order. In other 
words, it is able to automalize, so to say, the complex 
chain of the multifarious forms of activity. (“The dynam- 
ic slereolype” or systematization of the work of the 
cerebrum.) 

Pavlov [urther demonstrated that the analytical and 
synthetical funclions of the cerebral corlex are an inte- 
grate whole, that analytical and synthetical processes are 
always inherently connected wilh each other. This unity 
of analysis and synthesis comes clearly to the fore in the 
formation and specializalion of a simple conditioned re- 
flex, The organism conthines or synthesizes two different 
stimuli which it differentiates Trom the mass of others. 
This beconies especially clear in the formation of a com- 
plex positive conditioned reflex lo a definite sequence of a 
number of stimuli and of a negative reflex to another se- 
quence of these same stimuli. The organism must simul- 
lancously synthesize the stimuli into two different com- 
plexes and allach to them different functional roles. 

The most striking illustration of the important biolog- 
ical role played by the analytical and syuthetieal fine- 
tions of the cortex and of their indissolubilily is that, in 
spite of the incredible complexity, diversity, and quantity 
of the processes occurring im the cortex, its work. pro- 
cceds harmoniously, [t functions as a single unit, and at 
the same time permils of the strictly differentiated activ- 
ity of its parts. In general, ils processes change and are 
systematized and coordinaled in strict accord with the 
dynamics of the condilionus of existence of the organism 
and with its current needs, And at the basis of this su- 
perb, manifold and at,the same time highly labile mosaic 
of functions of the cortical activily lie various combina- 
tions of excitatory and inhibitory processes of varying 
intensity and length, “Il js the balance between these proc: 
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esses,’ wrole Pavlov, “and its fluctuations within nor- 
mal limils as well as beyond them which delermine all 
our behaviour both in health and disease.”! 

However, the role of inhibition is not limited only to 
its partlicipalion in analysis and synthesis, to building 
up the coordinating and integrating function of the brain 
and the central nervous system, in general. Science is 
indebied lo Pavlov for the discovery of an entirely new 
part played by inhibition, of a novel and highly impor- 
tant biological significance that il las for the nerve celis. 
The wealth of material from the long years of his labora- 
tory experiments on animals and precise observations on 
human beings led Pavlov to the corelusion that inhibi- 
lion also plays an important role as {he organizer of the 
most beneficial physiological state of rest of the brain 
cells, the role of a natural defence factor of these cells 
against exhaustion and against the hartnful effects of a 
number of disease-producing agents. 

Many hours of wakefulness and particularly of inten- 
sive activity of these cells which are remarkable for their 
outstanding delicacy and fragility can cause their fatigue, 
weakening, and exhauslion. There is a limit beyond which 
such exhattslion can bring them considerable harm and 
even lead to their destruction. This danger is averted by 
the timely development of inhibition, Le, by an active 
suspension of their functioning, “The vells of the cerebral 
hemispheres,” wrote Pavlov, “are highly sensitive to the 
slightest fluctuations of the environment and must be care- 
fully protected front uverstrain, in order to be kept from 
destruction, For them stich a safeguard is inhibition.’”? 
Herice, in this case, the role of inhibition is not in the or- 
ganization (together with stimulation) of the concordant 


- 1], PB. Pavlov, Twenty Years of Objective Study, p. i. -- 
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action of nervous centres and their associated organs, 
but in the defence of the weakened and partially ex- 
hausted nerve cells. Inhibition provides them with that 
which they need most of all—rest, complete repose. 

But this is rest of a special kind. It is not complete 
inaclivily nor a suspension of the vital processes (nutri- 
lion, respiration, elc.). Inhibition apparently does not 
even slow down these processes to any extent. We may 
suppose that, essentially, inhibition blocks the cells, in- 
lerrupts their connections wilh the other centres and or- 
eans and directs the function of the cells primarily as if 
along a different path, to the elimination of their own fa- 
tiguc and other undesirable changes cattsed by lengthy 
and intensive work. It thus follows from Pavlov’s theory 
{hat normal, periodic sleep is nothing else but just such 
a guarding or prolective inhibition of the predominant 
inass of cerebral nerve cells. Pavlov wrole: “Sleep is an 
inhibition which has spread over a preat region of the 
cerebrum, over the entire hemispheres and even lower 
down to the midbrain.” 

A most simple and convincing proof of the truth of 
this conception concerning the nature of sleep is that it 
can be indteed experimentally in animals by the repeated 
application of inhibitory conditioned stimuli, i.e¢., stimuli 
evoking inhibitory processes in the cerebral cortex. With 
each repetition of the stimulus, the inhibition at the point 
of formation is constantly strengthened. From there it 
spreads out to the olher regions of the cerebral cortex, 
embracing them more and more widely and deeply. 

Pavlov's theory not only explains the nature of sleep 
by a well-known physiological process—inhibition; but, 
better than any other theory, sheds light on its origin 
and development. The more or less equal fatigue of most 
of the brain cells creates a favourable condition for an 
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inhibition arising at any one of the cerebral centres to 
quickly spread over the entire brain. “Certain cortical 
cells reacling to the given external agent, which for long 
has been in aclion, and exhausting themselves, pass over 
into a stale of inhibition, and, in the absence of any op- 
position by the other active centres of the cortex, the in- 
hibitory process spreads out and produces sleep.”! 

Furthermore, many of the contradictions between the 
various one-sided theorics as to the cause of sleep (ex- 
haustion, the poisonous products of the vital activity of 
cells, the excitation of specific nerve centres, the cessa- 
tion of inipulses, etc.) have found their solution in the 
light of Pavlov’s theory. The cerebral nerve cells are ex- 
tremely sensitive to all sorts of changes both within and 
withoul the organism. They can be excited, weakencd, 
brought to a slate of exhaustion, and inhibited by a 
strong or protracted stimulation of sensory organs, 
nerves, and nerve centres as well as by all sorts of met- 
abolic “refuse” of the organism; all tliese factors can 
favour inhibition and even produce it. In other words, they 
can induce sleep by acting on the brain, separately or in 
various combinations, Thus the exact facts of other in- 
vestigators concerning the catise of sleep, considered 
from the viewpoint of Paviov’s theory, now no longer 
contradict, hut stipplement each other. 

The influence of such sleep-producing factors as si- 
lence, darkness, monotonous sounds, quiet lying in bed, 
etc., is also satisfactorily explained by this theory, Some 
of these factors limit the external influences on the brain, 
whereas others act as conditioned stimuli causing sleep 
and developed by the condilions of the individual’s life. 

The defensive role of inhibition is brought to light 
with particular clarily in cases when a too strong stimulus, 
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even if if is conditioned, is acting on the organism. 
The cortical cells in general are limited in their level of 
working capacity, If a stimulus is very strong and can 
produce an excitalion transpassing this level, it would, 
if acting long enough, greatly exhaust the nerve cells. The 
timely developnient of inhibition in such centres serves 
{o preserve them from further external influences (trans- 
marginal inhibition). 

There can be particular condilions of cerebral Sune: 
lion (often reproducible in experiments on animals) when 
a superficial or sufficiently deep inhibition does not em- 
brace the whole cortex, bul only one or a utiber of its 
parts, causing sleep only in these parts. This peculiar par- 
tial sleep is just the physiological basis of hypnosis. 

Thus, supported by exact facts, Pavlov referred the 
puzzling phenomena of sleep and hypnosis, whieh for cen- 
turies liad been covered by a cloak of mysticism, lo a 
well-known and elaborately studied physiological proc- 
ess. This is one of the imumortal cautributions of the great 
naturalist, 

The conditioned reflex method proved to be also very 
fruitful in the investigalion of a number of urgent and 
at the saine lime entangled problems of modern biology 
and medicine, related to the structural and Tunetional 
characteristics of the brain. To such belong the speciali- 
zation and Jocalization of functions in the cortex, the lype 
OF the nervotts system and the character of ils Tunetion. | 

Paviov irreproachably showed that there exists with- 
out doubt a localization and specialization of Tiuctions in 
the cortex. Fle thus proved tha erroneausness of tho tmet- 
aphysical theory that the cortex is:a homogeneous mass 
all of whose paris have the same functional significance. 
He also showed tlie inconsistency of the opposite, no less 
metaphysical, theory on this question. 

It follows from Pavlov’s flawless data thal the spe- 
clalization of functions in the cortex is not of an absolute 
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or static character, but is relative and dynamic; that its 
houndaries are not narrow, nor defined by strict lines, but 
are wide atid imperceptibly pass over into neighbouring 
zones. To be more exact, they are non-existent, since the 
zones overlap cach other in their peripheral parts. The 
more specialized nerve cells are concentrated in the ‘“nu- 
clei’ or “Joci” of these localized cortical zones, whereas 
the less specialized ones are to be found in their broad 
periphery. 

Lengthy observations upon dogs had furnished 
Paviov with a wealth of material by means of which he 
was able to form a new conception of the physiological 
bases of the types of nervous systeins and the character 
of nervous behaviour. According to this point of view, the 
type of the nervous system depends upon ils congenital 
properties. Thicre are three fundamental ones: viz., the 
strength of the basic nervous processes, excitation and 
Inhibition, the equilibrily or balance of these processes, 
and, finally, their lability. Forming diverse combinations, 
these fundamental, inborn trails of the nervous syslem 
produce this or thal type or temperament. Although, the- 
oretically, a very great nutnber of such combinations are 
possible (and consequently an cqual number of lypes of 
the nervous system), actually, four clearly defined types 
are to be met wilh, which sttperficially coincide in many 
respecls with the Jour temperaments ajrceady described by 
Hippocrates. These are the excitatory or impetuous type 
(choleric), the inert or slothful type (phlegmatic), the 
lively or active type (sanguine) and the weak type (mel- 
ancholic). But, according to Pavlov’s views, in the ul- 
timate formation of the characler oJ the nervous activi- 
ty, side by side with these congenital characteristics a 
very important role is played by the changes caused by 
the life history of each individual, by the conditions 
of existence of the organism. Our nervous activity is 
like an alloy of these two forms of nervous behaviour, | 
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synthesis of type and the influences of the environment. 
About this he wrole: “Type is the congenital, constitu- 
tional form of the nervous behaviour of the animal—the 
genotype. But since the animal is exposed from the very 
clay of its birth to the tnost varied influences of the en- 
vironment, to which if tiust inevitably reply by definite 
actions which often become more and more fixed and 
finally established for life, the ultimate cxisting nervous 
behaviour of the animal (phenotype, character) is an alloy 
of the characterislics of lype and the changes produced 
by the external medium.” | 

It should be stated, moreover, that here also Pavtov 
considered the division of the properties of the nervous 
system into hereditary and acquired to be highly condi- 
tional and relative. Por instance, on the basis of prelimi- 
nary but quile convincing data, he considered it possible 
for the principal hereditary properties of the nervous 
systam to be changed by external influences upon the 
organism and by ifs nmiethodical training, It is nol 
difficult io see thal Pavlov'’s point of view is closely 
related in this respect to those of the outstanding rep- 
resentalives of Soviet Darwinisin, I. V. Michtirin and 
T. D. Lysenko. 

In ending this very brief and schematic survey of the 
laws discovered and investigated by Pavlov, governing 
the normal function of the cerebral cortex, we may say: 
It follows from Pavlov's data that the various aspects of 
the cortical function and the nervous processes in the 
cortex are nol separated, but are inlimalely connected 
with each other. They are in a constant slate of in- 
feraction; they enter into diverse combinations, collide 
and clash with each other, are transformed to one an- 
other and as a result of all this create the integrate, har- 
monious higher nervous activity. Furthermore, the cere- 
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bral coriex is conslanily functioning in inlimate connec- 
lion with the olher parts of the brain and even with the 
lower parts of the central nervous system, and such com- 
bined work forms the higher nervous activity. 

It should also be mentioned that the laws discovered 
by Pavlov concerning the work and rest of the cerebral 
corlex are intimalely bound up wilh those governing the 
work and rest of the lower parts of the central nervous 
system and even of the nervous system as a whole. Pav- 
lov was of the opinion that the processes taking place 
in both the higher and lower parts of the nervous system 
are connected by a “natural unity,” but at the same time, 
that most of the laws governing the work of the brain 
are different from those concerning the lower parts of the 
nervous system, being of a new, higher, and specific na- 
ture. For example, the conditioned reflex is an entirely 
new type of nervous activity. It also differs from the so- 
called ‘making of pathways,” a general rule for the work 
of all parts of the central nervous sysiem and an aid in 
the formation of conditioned reflexes. The internal or con- 
ditioned inhibition is also a complelely new lype of in- 
hibition, differing [rom the inborn or unconditioned types, 
characteristic of all parts of the cenlral nervous system. 
The course, interaction and interconnection of the proc- 
esses of excilation and inhibition taking place in the cer- 
ebral cortex are also charactcrized by new properties. It 
is as if the laws governing the work of the cerebral cor- 
tex “repeat,” on the higher curls of a spiral, the respec- 
tive laws concerning the lower paris of the centra] nerv- 
ous system and thus create a new, more perfect type 
of the adaptive or inlegrating activity of the nervous 


system. 
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A special place is occupied by the results Pavlov ob- 
jained in his theoretical and experimental investigations 
into the pathology of the cerebral hemispheres, as well 
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as by the new principles he developed for treating the 
diseased states of the nervous system. ere also, the con- 
dilioned reflex method proved to be unsurpassed. 

Pavlov was deeply convinced that “only by passing 
through the fire of experiment will medicine as a whole 
become what is shoukl be, nanicly, a conscious and 
henee purposefully acting science’;! that, in particular, 
experiments upon aninials could be of great help to medi- 
cine in solving questions concerning the pathology and 
therapeutics of the nervous system. “The power of our 
knowledge over the nervous system will, of course, ap- 
pear to much preater advantage if we learn not only to 
injure the nervous system, but also to restore it at will. 
li will then have been really proved that we have mas- 
tered the processes and are controlling them. Indeed, 
this is so. In many cases we are nol only causing disease, 
but are climinaling il with great exactitude, one might 
say, to order’? 

It is impossible, even in a most gonecal way, lo give 
here the rich, diverse, and oistandingly valuable results 
Of the whole of this Jong, extensive experituental and elin- 
ical work of the great physiologist and physician on the 
chaupes caused by diseases of the higher uervous fune- 
tion and their treatinent; a work so characteristic of Pav- 
lov’s creative nature, of his views on the union belween 
theory and practice. Bat in order lo give a general idea 
of the direetion and character of these studies, we shall, 
nevertheless, refer to the most important of Pavlov’s con- 
clusions as to the factors responsible for the discased 
states of the brain and the condilions favouring them, and 
then give a short account of his experiniental data and 
general views on an important and, we niay even say, the 
central question of his work in this field, concerning the 
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role of inhibition in the origin of the diseased slates of 
the cerebral hemispheres and in the treatment of such dis- 
eAscs. 

Pavlov established that cercbral diseases in dogs can 
result not only froin the crude, mechanical injury to the 
brain subslance, but also from such actions that in no 
way impair ils integrity nor the integrity of the organ- 
isnt as a whole. Such disease-producing factors are ex- 
ecssive irritations, such as loud noises, pain, elc., espe- 
cially if they acl niwre or less for a long time. Diseased 
slales of the brain can also occur during a sharp collision 
between excitatory and inhibitory processes in the hemi- 
spheres, as well as under olher influences on the organism, 
and in situalions of conflict which demand too great an 
effort on the part of the hemispheres and are loo heavy 
a burden on the cortex. 

Pavlov also established that dogs most susceptible to 
such disecase-producing factors are those with weak nerv- 
ois systems and those of the excitable type. Dogs with 
a strong nervous system and with balanced excitatory 
and inhibitory processes are itnmeasurably more resistant 
in the face of such factors. Among the factors and condi- 
lions favouring the development of morbid states of the 
cerebral! hemispheres can be mentioned hunger, exhaus- 
tion, infectious diseases, disturbance of the function of the 
internal secretory glands, etc. Depending upon the state of 
the organism, dhe nature, strength and duration of the 
pathogenic factor, and other causes, al limes only the cells 
of definite cortical zones or even individual cortical centres 
are affected. But the disease can also affect the major part 
of the cells. Finally, of the greatest value is the fact 
brought to light by Pavlov, that the lype of nervous sys- 
tem tells greally on the character of the morbid state aris- 
ing in the brain. One and the same disease-producing 
factor can cause diseases of the nervous system of dogs 
that: completely differ both in nature and character, . de- 
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pending upon the types of their nervous system. Although 
there can be various degrees of abnormality of the affect- 
ed nerve cells, lwo types of deviation from the norma! 
corresponding to the two extreme types of the nervous 
system—the weak (inhibitory) lype aud the unbalanced 
(excitatory) type—are inet wilh most Irequently. In dogs 
with a weak nervous system, the pathological condition 
of the cerebral corlex is characterized, as a rule, by the 
exlinclion or considerable weakening of the positive con- 
ditioned reflexes and, in general, by a depression of the 
entire nervous activity aid the functioning of the organ- 
isin as a Whole. In the excitatory lype of dogs the path- 
ological stale of the cerebral cortex is characlerized main- 
ly by an extensive weakening or complete disappear- 
ance of the negative or inhibitory conditioned reflexes, by 
an excessive general excitation in the animal which may at 
times even lead to a stale of aggressiveness, Both in the 
former ald in the lalter lypes of dogs, such abnormal 
activity of the cerebral hemispheres may last for weeks, 
months, and even years, depending upon the gravity of 
the disease and a nuintber of other reasons. 

Elaborate study of experimental pathological condi- 
tions of the cerebral hemispheres of dogs nol only made 
it possible for Pavlov lo demonstrate here a more strik- 
ing prolective role of inhibitory processes than in the case 
of periodic daily sleep, but brought hitn to an entirely nov- 
el and highly iuyportant discovery of the therapeutic role 
of inhibition. 

In the normal life of a healthy animal or man, the 
onsel of the protective inhibition of the predominant mass 
of cerebral nerve cells (in other words, normal sleep) or- 
dinarily occurs in its proper time and ils eliminates the 
danger of their profound exhaustion. Such sleep is, more- 
over, of sufficient duration and depth lo provide for a com- 
plete restoration of strength. Llowever, the nornial condi- 
lions for existence may be disturbed. The organism docs 


126 


i 


At} 


t 
pal, 





ie. “her 


co ae 


I 7 4 ar 
| 1 7 r [ F 
getptig ad ay 
‘ I rt oe t us 
: ' 


ryt al 
i] 
a 


Ver ds 
a? Hed ai 


4 1 sy 
q At ! fe 
> m4 

Lt on 


1. P. Pavlov in the last years of his life 





The “tower of silence” al the JnstituLe of Experimental 
Medicine 


nae Se 7, ole 





The house for anthropoid apes and for the study of their 
higher neryous activity (at Koltushi) 


not always live in a state of well-being and cannot al- 
ways avoid the action of harmful agents. 

We have already seen that the fragile and delicate na- 
{ure of the cerebral cclls makes them very susceptible to 
all sorts of changes both within and withoul the organ- 
ism. They are cspecially sensitive to violent changes, to 
abrupt pathogenic influences of a mechanical, chemical, 
or thermal character. If the body is exposed to a strong 
traumatic action, as in a traffic accident, a fire, bomb- 
ing, shelling, or the like; if it is overheated by the sun; 
if it loses a good deal of blood; if some poisonous sub- 
stance acls upon il; or, il an infectious disease begins to 
develop—in all such cases, almost always among the first 
to suffer are tlic brain cells, especially the cells of the 
cerebral cortex. 

The organism in such cases has many devices for de- 
fence, among ihem, the protective inhibilion. These de- 
vices are often successful in preventing a catastrophe, but 
not infrequently the struggle belween the defensive forces 
and the pathogenic faclors takes a serious turn for the 
organism. The protective inhibition does not always ap- 
pear in due time; not always does it develop at a suffi- 
cient rate and with enough force to ward off the danger of 
a deep exhaustion of the brain cells, But once having ap- 
peared, it remains slable for considerable time, particu- 
larly in animals and human beings with weak nervous 
systems. 

What is the biological significance of such a stable 
and long inhibition to nerve cells already injured or dis- 
eased? 

Pavlov considered that it is of the ulmost importance 
to the affected cells. Inhibition, first ofall, protects them 
from the still greater harm which could have resulted 
had the cells continued their work. Secondly, it has 
a — aclion on the diseased cells, restores their 
health. 
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“This quick functional destructibilily,” wrote Pavlov, 
“i, the chief inipetus for the appearance olf a special inhib- 
ilory process jn ‘the cell, an econoniical process which 
not only limits the further destruction of its functions, 
hut also promotes tlic restoration of the depleted excita- 
tory matter’! Tere inhibition not only plays the part 
of a means for the self defence of the organism, ice, 
as a “normal procedure of physiological control of the 
disease-praducing agent,” bul also as a sort of natural 
remedy. 

Bul cases are not infrequent when the protective and 
remedial inhibition whieh develops in the ailing cells is 
not strong enough to restore them to licalth. And even 
niore, such cells may al times for some reason or other 
become extremely stimulated, A question then arises: since 
inhibition is an intportant natural remedy, cau we nol 
atgiment it, when it is not strong enough; or bring about 
iis appearance, if it be absent altogether or only feebly 
expressed? 

Pavlov and his collaborators guve a posilive answer 
to this question, supported by scientific proof, They showed 
that the proper use of certain soporifies, iit particu- 
lar, bromine preparations, for reinforcing and extending 
inhibition (sleep) does, in fact, have a curative aclion on 
experimentally produced diseases of the nervous systems 
of animals. Writing, for example, about the aclion of bro- 
mine preparations on the pathological states of the cer- 
Cbral hemispheres caused by the action of au excessive 
stimulus and the overstraining of the inhibitory process, 
Pavlov slated: “The extreme imporlance as a curalive 
jactor of the restoration and intensification of the inhib- 
iiory process is clearly emphasized in both cases, since, 
in addition to the experiments just described, many other 
experitnents of ours show that to bromine should be 
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ascribed a direct bearing on the process of inhibilion as 
just such a restorative and intensifying agent.”! 

It has also been established by Pavlov and his col- 
laborators that a definitely positive influence on the re- 
covery of the impaired nervous activily is exerted by such 
measures as a rest for the nervous system (a prolonged 
interruption of experiments on ailing dogs), a change in 
{he character of the experiments, the elimination in the 
experiments of tasks demanding much nervous exertion, 
an improvement in maintenance, elc. 

After long years olf experimental and theoretical in- 
vestigations into the pathology and treatment of the nerv- 
ous system of animals, Pavlov, in the final period of his 
life, began a fiindamental study of the problems concern- 
ing the mental and nervous diseases of man. The results 
of his “physiological excursions” into the most difficult 
terrain of medicine were outstanding. A fresh physiolog- 
ical spirit was brought info medicine. A new light was 
shed on the origin and nature of a number of diseases of 
the human brain; new ways were pointed out for their 
treatment. Essentially a new brilliant page was opened 
jn neuropathology and psychiatry. Since the highly spe- 
cialized character of these investigations makes it impos- 
sible to discuss their resulls here, we shall confine our- 
selves to only a bricf account of Pavlov’s contributions 
lo the development and scienlific grounding of one of the 
methods now prevalent for the treatment of the mental 
and nervous discases of man—slecp therapy. 

It frequently occurs in science that a number of in- 
vestigators work simultaneously, independently of each 
other, on the solution of a certain problem. With time, 
their paths meet and their results serve to support each 
other, Something similar was the case in the work on the 
question of slecp therapy. Men of practice were heading 


1 Jhld., p, 622. | : 
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towards the same goals as experimenter and theoretician 
Pavlov, and iu the end their paths coincided. Pavlov came 
to the idea of treatinent by sleep from the data of 
advanced science, whereas the practitioners, on the basis 
of many years of expericnee, in lurn, came gropingly 
upon the tracks of this new therapeutical method. Phy- 
sicians had for lony been omploying soporifics as seda- 
lives and, recently, in the treatment of nervous and mental 
diseases. But failures were no less [requent than success. 
The attempls of treatinent wilh the aid of soporifics had 
lacked a scientific basis. Thal imporlant gap was filled by 
Pavlov’s research and tlicories. 

The fusion of age-old practice and advanced science 
took place when the greal scholar was already al a very 
venerable age. Bul he was carried away with the ardour 
of youth by new methods of treatinent and followed with 
the utmost atlentlion the first successes in the clinical ap- 
plicalion of this tnethod, Soon, the threads of his life were 
broken, But sleep therapy under the light shed by Pav- 
lov’s theory continues to make further progress. 

In the very last years of his life, Pavlov planned a 
systenialic experimental work of many years’ duration 
on problents concerning the congenital and acquired prop- 
erties of the nervous system and the evolution of the 
higher parts of the central nervous system. This exten- 
sive and interesting work was to have embraced ‘the high- 
er nervous activity of the chief links of the long evolu- 
tionary chain of the animal world with man at ils head. 
To assure the success of the great thinker’s plans and 
projects an entire scientific city was quickly being ercct- 
ed in the village of Kollushi near Leningrad. Deeply 
touched by the exceptional care and atlention of the 
Soviet Government and tlie Cominunist Partly, inspired by 
the rapid growth of his dearly beloved country’s might, 
and eager to enhance tlie authority of his native science, 
the ardent patriot with passion so characteristic of him 
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set out to realize his plans. He succeeded, alas, in carry- 
ing oul only a small part of his magnificent project. 


+ t+ 


The more than sixty years of Ivan Petrovich Pavlov’s 
work can be characterized as a triumphant march of blaz- 
ing genius through the field of science. The great physiol- 
ogist developed a powerful scicmtific method and by its 
skilful use was able to solve many of the most difficult 
and most involved problems in modern biology and med- 
icine. 

His versatile creative genius embraced a number of 
the most important ficlds of physiology and left an in- 
delible trail. Pavlov’s investigations into the physiology 
of blood circulation, digestion and the cerebral hemi- 
spheres; his profound and original theories of the trophic 
innervation ol tissues, the physiology of the digestive 
glands and, in particular, the gem of all his work, his 
immortal theory of the higher nervous activity, constitute 
a complele epoch in biology and medicine. These great 
coniributions of Pavlov placed the physiology of our coun- 
try in the first rank of world science. They opened up 
wide vistas Jor its further rapid progress and outlined 
the directions for ils forward movement. 

Special emphasis should be laid on the enormous gno- 
slofogical significance of Pavlov’s materialist theory ol 
the higher nervous activily. 1s import for the philosophy 
of Marxism-Leninism will be discussed in detail further 
on. Here we shall point oul its significance for the nascent 
Marxist psychology. Pavlev created the groundwork for 
‘nhysiological nervous deposits’ and the premises for 
“superimposing the phenomenon of our subjective world’’ 
upon it for “Iusing both together.” He was of the pro- 
found belief that “the inevitable convergence and ulti- 
mate fusion of the psychological and physiological, of the 
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subjective and objective is laking place and will finally 
be realized, and the question troubling the mind of man 
for so long will finally receive ils actual solution. To 
further this fusion in every way is the important task of 
science in the very nearest future.” 

By his rich, colourful, many-sided and original scien- 
lific work, unparalleled in the history of world physiology, 
Paviov immortalized his name and brought glory {to lis 
dearly beloved country. He could rightfully say in the 
noel’s words: 


Unio myself a monument [ raised not hand-created, 
To it lhe people’s path will ne’er be overgrown ... 


eares eee 
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6, PAVLOV’S WORLD OUTLOOK 
AND TEE SIGNIFICANCE OF HIS THEORY 
FOR DIALECTICAL MATERIALISM 


Eminent theoretician in biology and medicine, Pavlov 
always attached much significance to the role of theory in 
{he natural sciences. Throughout the whole course of his 
scientific work, the greal thinker was constantly general- 
izing the wealth of experimental material he and his col- 
leagues accumulated and he produced several profound 
and integrale physiological iheories, Also he repeatedly 
made public his points of view on many important and 
essentially philosophical questions in physiology, biology, 
and the natural sciences in general. 

All this provides us with considerable material for 
evaluating his philosophy. 

Pavlov’s views on the basic problems of natural sci- 
enice and philosophy and his world outlook, in gen- 
eral, are deeply rooted in the materialist traditions of the 
great Russian revolutionary democrais (Belinsky, Herzen, 
Chernyshevsky, Dobrolyubov, Pisarev) and their illustri- 
ous conirade-in-arms, the distinguished physiologist Se- 
chenov. Constantly enriched, becoming more and more 
polished, these views did not undergo any significant 
changes during the entire course of Paviov’s long scien- 
lific career. 

The great naturalist, too, had felt the mighty influence 
of the Marxist-Leninist world outlook. 
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Pavlov was a materialist. In his materialism he was 
fully conscious and not “intuitive,” not “bashful” like the 
majority of eminent ninecleenth-cenlury naturalists and 
nmiany modern foreign naturalists enlanglied in the maze 
of mysticism and metaphysics of decaying botrgeois 
philosopliy. 

His theory of the higher nervous activily is material- 
ist not only in ils objeclive conient but also in its under- 
standing and treatment of the nalttre and cattse of the 
complex phenomena bound up with the mental activity of 
animals and man. In the cardinal problem of the rela- 
fionship between matter and mind, Pavlov appears as a 
convineed, militant materialist, Advocating the neces- 
sily of extending the materialist principle of reflex action 
to include the higher nervous activily, a principle thanks 
to which “...an enormous field has heen acquired for 
exact scientific research from the hitherto mysterious side 
of life,” Pavlov said: “... And this is not a question of 
the absence of material facts, nor of a formula—both of 
these have for long been in exislence —hut of the univer- 
sal recognition and systematic application of this formula 
in Uhe study of the higher parts of the nervous system.”! 
According to Pavlov’s conception, any subject whatsoever 
under his investigation was always an clement of mate- 
rial nature. He regarded all the complicated processes in 
the cerebral hemispheres as processes resting on a mate- 
rial basis. He considered that “function” and “clynamics” 
are intimately bound up with the “visible apparatus”: 
that they are “adapted to the finest structural details of 
the apparalus,” that all the phenomena he sludied cxisted 
objectively in time and space. Pavlov stated in his 
Twenty Years of Objective Siudy that the conditioned 
reflex theory is always concerned “... only with the ob- 
jective facts, i.e, wilh facts existing in time and space.” 





‘I. P. Pavlov, Twenty Years of Objective Study, p. 257. 
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“Our work, as in all other fields of natural science, rests 
on a sound basis of material facts.” 

On the cardinal question as to what is primary and 
what secondary—matter or mind—Pavlov took the stand 
of a materialist: “Consciousness appears as the nervous 
activity of a definile region of the cerebral hemispheres,” 
or “mental activily is the result of the physiological 
activity of a certain part of the brain.” Speaking of the 
complicaled processes in the cerebral cortex, he wrote: 
“We explain this purely physiologically, purely materi- 
ally, and purely spatially.” 

Characicrislic of Pavlov’s materialist standpoint is 
also his approach to the study of natural phenomena. As 
if in response to the words of Engels ihal: “The material- 
ist outlook on nature cans no more than simply conceiv- 
ing nature just as it exisls, without any foreign admix- 
jure,” Pavlov wrote when beginning to develop his theory: 
“Natural science is the work of the human brain applied 
fo nalure and studying it with no assumptions or expla- 
nations [rom sources other than nature itself.” 

Paviov’s conscious, milifant materialism found a spe- 
cial colourful expression in his fiery polemics against 
animists, vitalists, dualists, and the psychologists and 
physiologists influenced by other varielies of idealism; 
in his energetic striggle for the uprooting of idealism 
and the tritumph of materialism in biology and medicine, a 
struggle for the acceptance of the materialist point of 
view on the complicated “manifestations of living na- 
{ure up to its very limit” in the form of mental activity 
in the most important and most involved question of nat- 
ural science and philosophy—the relationship between 
matier and mind. 

‘But Pavlov did not limit himself to a mere recog- 
nition of ‘the truth of the fundamental principle of 
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materialism thal matler is primary and mind, secondary, 
nor just to the brilliant experitnental proof of its validity, 
The great naturalist was the first in the history of nat- 
ural scicuce to show experimentally that the higher nerv- 
ous (mental) activity of animals depends upon the con- 
dilions of their existence, on their environment; that it 
has an “origin in experience” and is essentially the ag. 
grogate of the numerous conditioned reflexes of varied 
form and nature developed in the course of the life of an 
individual. This was exhaustively brought out by the re- 
sulls of his many years of research on the higher nervous 
behaviour of dogs and anthropoid apes. Supported by the 
data he obiained, die tnceasingly carried on a relentiess 
struggle against the adherents of idealism in physiology 
and psychology. He was imbued with the fire of youth, the 
passion of a militant materialist lill the end of his life. 
Even at a very advanced age, in his very last years, his 
bitter enmily was not allayed {to even a remole flavour 
of idealism. Relontlessly he allacked Lashley, Kathry, 
Kohler, Spierman, Sherringlon and other forcign scien- 
tists for denying the connection between mental activity 
and the material structure of the brain, for denying the 
principle of causalily in the higher nervous activily and, 
in general, for their idealist conception of psychical ac- 
tivily, “and their masked references to the peculiar nature 
of mental phenomena, behind which, in spite of the seem- 
jugly scientific arguments, can be detected dualism and 
animisin,’* Paviov himself very correetly explained the 
negative atliltide of Sherrington and other foreign ideal- 
ists to his materialist theory of conditioned reflexes by the 
fact thal it was directed “against dualist eoncepts—herein 
lies the whole reason; evidence of this are Sherrington’s 
lectures, where he appears as a dualist, maintaining that 
man is a combination of two substances: the higher soul 
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and the sinful body. He publicly declares, strange as it 
may seein for a physiologist of modern times, that there 
may be no connection between the mind and the brain.”! 
“K6hler is a confirmed animist,” Paviov declared with 
indignation on another of his talks on the “Wednesday” 
of Septentber 12, 1934, “he can in no way be reconciled 
1o the fact thal this ‘soul’ can be grasped by hand, brought 
to the laboratory, and thal the laws of its functioning can 
be ascertained on dogs. Ele does not want to admit this... 
Kéhier is a viclim of animism, Sherrington is another 
such victim.” 

The great naturalist considered these scientists as his 
ideological adversarics and proudly declared himself to 
be at war wilh them. “Now,” he said, ‘‘we shall pass 
over from peaceful affairs to, if we may say so, matters 
of war, to M. Kéhler. With him we are in conflict. This is 
a serious struggle. ... Among them there is apparently 
a desire for the subject to remain unexplained. How 
strange, indeed! The mysterious is what is alluring to 
them. They turn away from the possibilily of an explana- 
tion from a physiological point of view....” At another 
time, contrasting ile dualist and animist views of these 
scientists with his materialist monism, Pavlov said: 
“,. the unmerited success of this psychology among 
modern psychologists can only be understood by assum- 
ing that among them dtialisin is still to be detected in the 
form of animism, ic, the conception of the existence of 
a peculiar substance which is opposed to the rest of na- 
ture and with respect to which it forces the searching 
mind to hold tlself otherwise than to the phenomena of 
matter,’”2 

Only in the ght of such antagonism by the materi- 
alist Pavlov toward idealism in whatever form it is ex- 
pressed, can be correctly understood his true attitude to 


| The Pavlovian Wednesdays, Vol. III, pp. 252-253. 
2 Ibid. p. 44. | Y 
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psychology, an attitude which had been misinterpreted 
not infrequently. In realily his eninily to psychology was 
essentially the eninity of an inexorable, militant materialist 
toward idealism which had found a retreat in psychology. 
Pavlov attacked the psychology of his time because of its 
anti-scientific, idealist nature, its indeterminism, because 
it considered the mind without regard to space and di- 
vorced the mental from the material. For this reason he 
characterized it as fanlastic and barren. It was no mere 
accident thal he constantly drew a contrast between psy- 
chology and natural science, For many years psychology 
was for him, so to say, the symbol of idealism, and nat- 
ural science the symbol of materialism. 

The conscious character of Pavlov’s materialisl views 
made ilself felt in still another way. He considered it pos- 
sible to solve the enigmas of nature. He was a great op- 
limist and deeply believed in the omnipotence of the hu- 
man mind, in ils triumph over nature. Both his carly and 
later works contain many superb thouglrts, overflowing 
with this exhilarating oplimism and directed against 
agnosticisin, relativism and other forms of idealism. 
He wrole: “The complex is acquired by science only 
in parts and fragments, but gradually more and more 
‘completely. Flence, we will expect and patiently await the 
time when we shall really possess an exact and com- 
plete knowledge of the brain, and with it, also, the main 
grounds for sound human happiness.”! 

Pavlov was thoroughly convinced that the force of the 
scientific mind will bring about “such amazing discoveries 
and thereby stich an exlraordinary power over the higher 
nervous system as will in no way be inferior to the other 
achievements of natural science.’ Establishing the legit- 


'T, P. Pavlov, Lectures on the Work of the Cerebral Hemi- 
spheres, p. 346. 
2 I. P. Paviov, Twenty Years of Objective Study, pp. 241-248. 
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imate right to scientific investigation of the mental acliv- 
ity of animals and man, Pavlov said: “I now, here also, 
merely defend and maintain the absolute and unquestion- 
able rights of natural scientific thoughl, everywhere and 
at any lime il caz manifest its own strength. And who 
knows where tlic end of this abilily lies!’” 

Especially slrong was Pavlov’s faith in the might of 
experiment, the most efleclive and most trustworthy in- 
slrument for unlocking the secrets of nature, giving io 
scientific work its creative, aclive character, He maintained 
that in the course of the natural scientist’s research 
“observation collects that which nalure offers, whereas 
experiment acquires that which it desires.” He believed 
that his investigations of the higher nervous activily of 
animals would be of considerable aid to psychologists in 
shedding light on the laws governing the mental activity 
of man. He was a siriclly objective investigator of the 
complex phenomena of nalure; in verifying his princi- 
ples, he attached the decisive importance to facts. The cri- 
terion of truth he considered to be reality, the practical 
side of the matter, Paviov, among his numerous re- 
proaches to psychology and the psychologist, rebuked the 
latter also in that he “has not yet altogether rejected his 
partiality for the philosophical method of deduction, for 
pure logics without verifying the conformity of each step 
with realily. The physiologist proceeds in quite the op- 
posite way,” (Italics mine.—E£, A.)? 

Only in this aspect can be fully appreciated the es- 
tecm of the great theoretician for precise, verified, reliable 
facts, for the mighly “Mr. Fact” playing, in his deep con- 
viction, the predominant role in ottr quest for nature’s 
secrets, His saying ‘facts are the air of the scientist, 
without them you will not be able to rise aloft, without 


1 Jbid., p. 128, 
4 [bid., p. 537. 
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{hem your theories arc vain clforts,""—should not be taken 
as manifestation of cmpiricisin, as tnany do erroncously, 
These words are a vivid expression of a materialist out- 
look on the world. They express his view that the criterion 
for the verily of any theory is ils correspondence with ob- 
jective reality. Facts were for him a powerful armour 
defending his theory from the penetration of idealisin. 

That Pavlov’s theory is of a materialist nature is fully 
recognized by bourgeois scientists and among them by 
such idealists as Sherrington and Trendellenburg, Sher- 
ringlon, who even now still maintains that we have no 
right to link up mental phenomena with the physiological 
processes of the brain, onee arrogantly told Pavlov that 
his conditioned reflexes will hardly be popular in England, 
because they have a materialist Havour. : 

ITence, itis quite obvious that Pavlov was a conscious 
materialist; he acknowledged the material nature of the 
objectively (outside of us) existing world; he considered 
matter to be primary and mind, secondary; lie recognized 
that mental activily was dependent on the environment 
and experimentally proved this with respect to animals; 
he adhered to the opinion thal even the most complicated 
phenomena of organic nature are open to our tinderstand- 
ing; and, finally, he regarded the criterion of truth to be 
objective facts, experimient, realily.* 


Ht “* 


* An iinininsie part of Pavlovis mililant materialism was 
atheism. 

According to a number of indivations and above all to the ques- 
tions constantly posed to those delivering popular scientific lee- 
tures ou the Mle wnd work of Paviov, there is a rather widespread 
erroncous opinion that Pavlov was religious. I shall allow myself 
ty quote a number of his slatemeuis on that quostton. 

Once in a circle of his collaboratons in the winter of 1982, Ivan 
Petrovich stated definitely thal he did nat believe in God. 

“When I was youug, I was greatly disturbed by the questlon: 
Does God exist? After musing for long upon it, I came to the con- 
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What then is the nature of Pavliov’s materialist out- 
look? It was immeasurably above a limited mechanist. 
matcrialisin and he wholeheartedly disapproved of the vul- 
gar “shortsighted materialisin which roughly and prema- 
{urely oversimplifies the subject and, thereby, depreciates 





elusion that God does not exist. I reasoned as follows: Granted 
that God exists and that he is the creator of the wiiverse. Bul who 
then created God?” 

Ii unquestionably follows from such words thal Pavlov was an 
atheist. 

Furtherniore, I heard repeatedly from Paviovis own lips state- 
menis to ihe effect that a scientist cannot but be an atheist, that 
natural science and religion are incompatible. 

He considered that popular education from a materialist point 
of view shotld supplant religion. His views on this he once ex- 
pressed about as follows: 

“There are still very many Ignorant, uneducated people who 
understand very little of the phenomena of nature and social life 
and are deprived of such a strong moral support as enlightenment, 
education, The moral support in their life is to. a certain extent reli- 
gion, their belief in God. If we wish to take this support from 
them, we must supplant il by another—enlightenment—and then 
religion as a support will spoutatieously disappear.” 

As to his desire that anti-religious propaganda carry lo the 
people enlightenment from the viewpoint of materlalism, ft is in. 
full accord with the principal demands regarding that question 
constantly advanced by our Communist Party, 

As characteristic of Pavlov's attitude towards religion, highly 
inleresting is also dhe following fact: 

Some months before his death, Ivan Petrovich told a group of 
his collaboralors that he had received a written invitation from a 
certain progressive group of English naturalisls to become an lion- 
orary member of their newly formed society of “rationalists,” which 
among other objectives had before H the task of waging a struggle 
against religion. Ivan Petrovich sald that he answered as follows: 

“fT consent to become an honorary anember of that society, pro- 
vided that the struggle against religion be carried on by the prop- 
agation of enlighlened thought,” 

All these statements clearly demonstrate Pavlov’s atheism. He 
was an atheist not only in his views; his entire scientific work 
served to undermine the basis of religious philosophy. 
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it in the eyes of serious and sincere men.’! A one-sided 
approacli to the subject under study and a scholastic out- 
look on the causal relations between the phenomena of 
organic nature were alien to him. The motive power of 
his theory, iis true philosophical essence, was dialectical 
materialism. 

For 35 years the greal naturalist studied by an ob- 
jective and exact method, in a manner unparalleled in 
science [or skill, singleness of purpose, and logic, the 
phenomena and processes in ‘the cerebral hemispheres. He 
brought to light the complex laws governing their work, 
going more and more closely into them, “Irom the phe- 
nomenon,” to say it in tle words of Lenin, “to the essence, 
from the essence of the first order, so to say, to the essence 
of the second order, elc., ad infinitum.” The true nature 
of his materialist iheory was inevilably dialectical be- 
cause “objective dialectics prevails throughout nature,” 
(I*, Engels.) 

Elere also, the conscious materialist Pavlov stood a 
head higher than the predominant number of noted natu- 
ralists of the last and present centuries, Not only is the 
wealth of data, on which his theory is based, objectively 
dialectical in conient, he himself, as a rule, is dialectical 
in his generalizations and formulations of the laws 
governing the activity of the brain. 

But before passing over to a conercle illustration of 
the dialectical essence of Pavlov’s work, we shall say a 
few words about his scientific method which is basical- 
ly dialectic from the standpoint of pliysiology as well as 
in its general theoretical aspect. 

— Pavlov is the founder of the so-called “chronic experi- 
ment” in physiology. Ele successfully employed this meth- 
od first in his work on the physiology of the digestive 
system and afterwards with still more success in his out- 
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The laboratories of the scientific city at Koltushi, On the right 
side of the building can be seen the Inscription made accord- 
ing to Pavlov’s instruction: “Observation and Observation” 





I. P. Pavlov, K. M. Bykov, " K. Petrova, I. P. Razenkov, 
V. V. Savich 





I. P. Paviov (fourth from the left in the first row) among 
his collaborators in 1935 


standing investigations into the physiology of the brain. 
Contrary to all the old and the majority of new methods 
employed in the physiological research of the cerebral 
hemispheres, Pavlov’s method of conditioned reflexes al- 
lows of an objective, all-sided sludy of the functions and 
laws of this supreme analyzing, synthesizing, and reg- 
ttlatory organ in its natural, intrinsic connection with 
all the other organs and systems of an intact organism. It 
permils one to investigate the processes occurring in the 
brain in their inhereit connection and interactions, 
in the natural course of their formation and development. 
Pavlov’s nicthod niakes it possible to sludy the processes 
aol cerebral activily, as is required by dialectical material- 
ism, “in their ‘se/)-molion,’ in their spontaneous devel- 
opment, in their real life’ (V. I. Lenin), to investigate 
objects, phenomena, processes “in {heir motion, their 
change, their life, their reciprocal influence on each 
other.””' IL provides the means for making a many-sided 
synthetic investigation of the functions of the brain and 
a filigree analysis of ils activity. Pavlov’s method is quite 
obviously dialectical in its principles and in ils approach 
to the question and the material investigated. 

Pavlov’s views on the relativity of the classification of 
the objects and plicnomena of nature as well as of the 
laws governing the inorganic and organic worlds also 
disclose a dialeclical understanding of these questions. 
He wrote: “All our classifications, all our laws are always 
more or less relative and are of significance only for the 
time given, only under the conditions of the given experi- 
mental method, only within the limits of the material at 
hand.” If we recall what has already been said regarding 
the absence in Pavlov of even a trace of agnosticism and 
relativism, it will be quite clear that for him the acknow!l- 
edgment of the relativily of our classifications and laws 
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and the relativity of our knowledge does not al all signify 
a denial of objective truth or the possthilily of approach- 
ing it. 

Now we shall pass over to the main point-—the ques- 
lion of the dialectical nalttre of Pavlov'’s great discov- 
eries in the physiology of the brain and the dialeclic gen- 
Oralizations and formulations of a number of the most 
important principles concerning his materialist theory 
of the higher nervotts activity. 

[lL is opportune to reeall thal Mngels characterized 
dialectics as the seienee “ol the most general laws of 
trnttliial interaction,’ and J. V. Stalin, who raised dia- 
lectieal materialism lo a new and higher level, gave the 
following formulation of one of {he main features of the 
Marxist dialectical method: “Contrary to metaphysics, 
dialectics does nol reward nature as an accidental ageglom- 
eration of things, of phenomena, tneonuected wilh, iso- 
lated from, and independent of, eaeh other, but as a con- 
necled aud integral whole, in which things, plicuomena 
are organically contecled with, dependent ou, and deter- 
mined by, each other.” 

According to Pavlov’s theory of the higher nervous 
aclivily, the complex and varied phenomena and processes 
ocetirring in the brain (the formation and course of posi- 
live and negative conditioned reflexes of the same and ol 
diferent orders, the higher analytical and synthetical 
activity, the phenomena of the mutual indgetion, sumina- 
lion, irradiation, aud concentration of excitatory and in- 
hibitory processes ald other aspeels of its activily) are 
inherently connected with each other, are in constant in- 
feraction and mutually determine each olher. 

Further, the parts of the brain are in a state of con- 
stant, inherent connection and mutual causalily and, to- 
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eclher with the brain as such, wilh the other parts of the 
nervous system, wilh the sensory organs, the endocrine 
systems, and with almost all the other systems. This is 
manifested in the strengthening of one group of condi- 
tioned reflexes and the disappearance of another, the pre- 
dominance of one type of reflexes over those of another 
type, in changes in the nature of the findamentlal nerv- 
ous processes even up to their distorlion, ele. All in all 
(and this should be especially noted) the entire activity 
of the brain is delermined by ils environment. The exper- 
imenter can evoke any lype of conditioned reflex activity 
he has planned by combining stimuli in the specific “en- 
vironment” of his box. [If was not accidental that Pavlov 
called the principal form of activity of the cerebral cortex 
the conditioned reflex. 

We shall give here a nuniber of Pavlov’s numerous 
statements on that question, 

“The cerebral hemispheres are in their period of ac- 
livily a syslem, all parts of which are in interaction with 
each other.... The cerebral cortex is a most complicated 
functional mosaic of separate elements, each of which pos- 
sesses a particular physiological action, positive or neg- 
alive, On the other hand, it is also quite obvious that 
ai! these elements are al every given moment combined 
into a system in which each of them is interacting with 
all the others.”' In another place he wrole about this same 
subject: “Every new local influence on this system makes 
itself fell more or less throughout the whole system.” 
After having described the laws governing the Function 
of the cerebral cortex, Paviov wrote further: “These phe- 
nomena have been described by us separately, as if they 
were independent of cach other, But actually it is plain 
and logical that they should meet, combine, and interact.” 


cee ae See 


" T7, RP. Pavlov, The Physiology and Puthology of the Ligher 
Nerdous Activity, 1930, pp, 23, 35-36. 


Uh Li? 





Amone Pavlows writings one offen meets with the 
phrase: “... According to the general law of interaction 
of the nervotts centres.” The choice of the attribule “con- 
ditioned” lo designate the new type af reflex he motivated 
as follows: “By this altribule I desire lo emphasize the 
characteristic objective properly of these reflexes, namely, 
their extraordinary dependence upon a multitude of condi- 
tions, beginning with the conditionality of their origin.” 
In another place he slated that the complexity of the 
conditioned reflex “consists nol in any complexity of 
formiation, bul in the extraordinary dependency of the 
reflex on te plrenomena of the internal medium of the 
organism as well as on those of the otter surrounding 
world.” 

These examples are sulficient to form an idea of the 
dialectical nature of Pavlov’s theories. Fle is also dia- 
lectical to the highest degree in his understanding of the 
relationship between the whole and the part. Enough te 
point, for example, lo his theory of the dyuamie localiza- 
tion of functions in the cerebral cortex, or to his coneep- 
tions of the mosaic pattern of the cortical functions. 

According to Engels, dialectics is the science ‘of the 
general laws of motion and developinent of Nalttre, hu- 
man sociely and thought.” Developing this idea, J. V. 
Stalin gave the following definition of {he second prin- 
cipal feature of the Marxist dialectical method: “Contrary 
to metaphysics, dialectics holds that nature is not a state 
of rest and immobility, stagnation and immutability but 
a state of continttous movement and change, of contin- 
tious renewal and development, where something is 
always arising and developing, and something always 
disintegrating and dying away.’ 





1 J, BP, Pavlov, Twenty Years of Objective Study, pp. 259, 261. 
4 flistory of the Communist Party of the Sovict Unton 
(Bolsheviks), Short Course, 1952, p. 168. 
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First of all, this peculiarity of dialectics found its 
expression in Pavilov’s general views on nalure as an 
integrale and unceasingly developing material system. 
“Before us,” wrole Paviov in his Twen/y Years of Objec- 
tive Study, “stands the superb fact of the evolution of 
nalure from the primordial stale in the form of nebulae 
in infinile space to the human being on our planet.... In 
living matter we see especially clearly the phases of evo- 
lution in the Jorm of phylogeny and onlogeny.” But still 
more strikingly did this feature of dialectics manifest 
itself in Pavlov’s data and principles pertaining to the 
subject of his direct study—the physiology of the higher 
lervous activity. 

His facts on the physiology of the brain vividly dem- 
onslrated that the processes in the central nervous sys- 
tem, in general, and particularly in the cortex, are not 
only intrinsically connected with each other and in a 
slate of interaclion, but are in incessant motion, devel- 
opment, formation and disappearance. It is just this 
extraordinary variabilily, mobility, and lability of their 
processes which is one of the characteristic features— 
one may even say the mosl characteristic feature of the 
activily of the cerebral hemispheres. 

Not without reason, Pavlov sometimes designated the 
principal form of cortical activity as the “lemporary” 
reflex. Ele often contrasted the cerebral cortex with the 
other parts of the central nervous system by just this 
property of their reflex action. In accordance with the 
external and internal media of the organism—various 
positive and tiegative reflexes are formed, develop and 
become extinct in ihe cerebral cortex; a complicated 
analysis and synthesis, the stimmation, mutual induc- 
tion, irradiation and concentration of the principal 
nervous processes'ds well as other forms of cerebral 
activity are taking place. As a result, the organism 
quickly, nicely, and with great precision adapts itself 
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to the constantly changing condilions of. its outer and 
inner worlds. 

This dialectics of nature found a vivid reflection in 
the principles formulated by Pavlov. We shall cile licre 
a few of his numerous characteristics bearing on this 
question. 

Referring to “the intrinsic mechanism of cerebral 
function,” to ils chicf neural processes, Pavlov said: “The 
first {hing to strike our attention here is the mobility of 
these processes,’ About the cerebral cortex he said: “Its 
aclivily is characterized by lwo principal features: ex- 
treme dependency upon conditions and as a natural result 
the lability of the processes constiluling this activity.”! 
On the peculiarities of conditioned reflex activity he spoke 
as follows: “The nervous processes we are studying are 
characterized by their lability; at every moment, with 
every new condition, they are assuming a new direction.” 
Or: “The external world of the animal is, on the one 
hand, evoking conditioned reflexes, and, on the other 
hand, constantly suppressing them.” According to Pav- 
lov, “life is a constant interchange of destruction and re- 
building.” Finally, he wrote that the brain “is the special 
organ for the unceasing further development of the ani- 
tnal organism,” 

Paviov’s highly valuable experimental material and 
certain of his principles serve as a natural-seientifie proof 
also of thal principal feature of the Marxist dialectical 
miclhod which Stalin has formulated as follows: “... dia- 
leclices does not regard the process of development as a 
sinple process of growth, where quantitative changes 
do not lead to qualitative changes, bul as a development 
which passes fron insignificant and imperceptible quanti- 
lative changes to open, ftindamental changes, to qualita- 
lve changes; a development: in which the qualitative 


''T..P. Pavlov, Lectures. on the Work of the Cerebral Hemt- 
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changes occur not gradually, but rapidly and abruptly, 
taking the form of a leap from one state to another; they 
occur not accidentally bul as the natural result of an 
accumulation of imperceptible and gradual quantitative 
changes.” 

The wealth of empirical material accumulaled by Pav- 
lov regarding the physiology of the conditioned reflexes 
shows that qualitative changes, transilions, leaps, are 
essential characteristics of the activily of the cerebral 
cortex. 

The formation of a conditioned reflex, the fundamental 
“building slone” of the higher nervous activity, is in 
itself a sign of a qutalilative leap in the process of devel- 
opment due to imperceptible quantitative changes sucli 
as the ‘making of pathways” or the dominant. The tran- 
sition of posilive to negative conditioned reflexes and 
vice versa, the development of the so-called transmar- 
ginal inhibition as the result of an excessive quantitative 
intensification of the conditioned stimulus (deviation 
from the law of the strength ratio of stimulus and effect), 
the directly opposile resulls obtained on the action of one 
and the same stimuli an the preliminarily changed back- 
ground of the cerebral cortex, all these are some aspects 
of cortical activity which serve to illusirate the qualita- 
tive leaps in the process of ils development. 

Highly characteristic of the dialectical nature of 
Pavlov's theory is also the following: Generalizing an 
enormous amount of material, he came to ithe important 
conclusion that there is a “natural commonness” belween 
the laws governing the activity of the higher and lower 
parts of the central nervous system. At the same time he 
constantly emphasized the specific character and quali- 
tative peculiarities of the principal forms of function of 
the cerebral cortex. And in fact, if we look inlo the gist 
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of the matter, it becoines clear that almost all the funda- 
mental laws concerning the work of the cerebrum differ 
from the analogous laws in the lower levels of the central 
nervous system not only in the degree of complexity, not 
only quarntitalively, but primarily in thicir qualitative 
aspecl. This refers to the difference between the lower 
analysis aud synthesis, on the one hand, and the higher 
analysis and synthesis, on the ollicr, It also concerns the 
difference in propertics between the various unconditioned 
and condilioned reflexes as well as the dillerences in the 
lower and higher parts of the central nervous system 
between lhe fundamental nervous processes—excitation 
and inhibition, elc. 

Pavlov established a “specifically human” type of uerv- 
ous aclivily, the second or speech signal system, 
which according to an expression of his is the “extremely 
importanl” “when the developing animal world reached 
the slage of man.” | 

Still another trait of Pavlov as a great thinker should 
be mentioned in this respect. 

Molding to the opinion that scieuce should aid man 
in solving imporlanl practical problems, Pavlov always 
gave a preal deal of attention to experimental tuvestiga- 
lions of pathologteal and therapetitical problems and 
among them the pathology and therapeutics of the brain. 
Bul when it caine to a question of applying lo man the 
resulls of experiments on antinals, the bold trail blazer 
in science becatue extremely careful, no inatter what may 
have been the problem dealt with—the normal activity 
of the brain, its pathological activity or its medical treat- 
ment. He wrote about this: “If we must be cautious in 
applying lo man our knowledge concerning the function 
of such organs in animals as the heart, stomach and other 
organs, similar as thicy are lo those of the human being, 
and test the validity of the comparison by ils agreement 
with the actual facts, then how great must be our reserve 
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in cafrying over on man our only recently acquired cxact 
scientific data on the nervous activily in animals, For 
it is just this activity which so sharply distinguishes man 
from animals and places him in such a dominating po- 
sition in the animal world.”! 

All this unquestionably testifies to the correclness ol 
the great scholar’s methodological approach to the diffi- 
cult question concerning the relationship belween science 
and life including the application to man of the experi- 
mental results obtained on animals. It is well known that 
this has been a stumbling block for many prominent natu- 
ralisis who took up either an idealist standpoint, separat- 
ing science from life and denying the possibility of cm- 
ploying experiments on animals {o solve problems in hu- 
man physiology, pathology and therapeutics, or a stand- 
point of vulgar practicalism, mechanically equating the 
peculiarilies of the physiological, pathological and ther- 
apcutical processes in man and animals, 

Finally, Paviov’s data on the two fttndamental antag- 
onistic nervous processes—stimulation and inhibilion— 
anid his profound generalizations regarding lhem, in par- 
ticular, that these processes are parts of a uniled whole, 
that they are in a state of constant conflict and constant 
transition of the one to the other, and his views on the 
dominant role they play in the formation of the higher 
nervous aclivily—all these belong to the most established 
natural-scienlific validation of the Marxist dialectical 

method. They are in complete accord with the Leninist 
concepts on the role of the struggle between opposites 
in the evolution, the motion of matter. 

To illustrate the above we shall cite several of Pavlov’s 
statemenis taken from his Twenty Years of Objec- 
tive Study: ‘Nervous activity consists in general of the 
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phenomena of stimulation and inhibition, They are, so 
to speak, ils lwo halves.” “Stimttlalion and inhibition are 
only two dillerent sides, {wo different manifestations of 
one and the same process.” “Inhibition constantly follows 
stintmatlion ... it is in a certain sense the reverse side 
of stimulation.” “We can in a certain sense speak of pos- 
itive and negative stimulation.” “The basic processes on 
which {his synthesis aud this analysis rest are, on the 
ane hand, stimulation and on the other, inhibition, a kind 
of direct opposite to stimulation.” Diflerentialion or, in 
olher words, the negative conditioned reflex, is, according 
fo Pavlov, the result of “the slruggle between stimulation 
and inhibition.” This struggte ts of a general character 
(disinhibition, breakdown, mutual induction, summation, 
the finer analysis and synthesis, slecp and wakefulness, 
ete). More than that, according to Pavlov, “It is the bal- 
ance between these processes and its fuetualion within 
and beyond their normal limits, which determines our 
entire behaviour, both in health and in disease,” 

ITenee it can be said that from the standpoint of nat- 
tral seiciice Pavlov’s facts and theory are vivid proof of 
the characteristic feature of the Marxist dialectical meth- 
ad as formulated by Stalin: “Contrary to metaphysics, 
dialectics holds that internal contradictions are in- 
herent in all things and phenomena of nature, for they all 
have their negative aud posilive sides, a past and a fu- 
lure, something dying away and something developing; 
and that the sirugele between these opposites, the strig- 
gle between the old and the new, between that which is 
dying away and that which is being born, between that 
which is disappearing and that which is developing, con- 
stitutes the internal content of the process of development, 
the internal content of the transformation of quantitative 
changes into qualitative changes.”! 
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Pavlov’s theory of the higher nervous activity is an 
excellent natural-scientific support also for the Marxist 
conception on such dialectical categories as: chance and 
necessity (lhe formation of conditioned reflexes during 
a chance combination of stimuli and as a result—the 
transformation of chance 1o necessity); analysis and syn- 
thesis (the inherent connection between analysis and 
synthesis and their mutual interpenetration in conditioned 
reflex aclivity); form and content (the dependency of 
function on the material structure); causality (the strict 
determinisin of all phenomena pertaining to cerebral func- 
lion), elec. We could have cited as illustralion many 
examples from the wealth of facts oblained by Pavlov 
and Irom his principles. We shall, however, limit our- 
selves to a single slLalement characterizing the way he un- 
derstood most of these calegories: “The theory of reflex 
aclion rests on three fundamental principles of exact 
scientific research: firstly, the principle of determinism. 
i.c., the impulse, motivation, cause for every given action 
or effect; secondly, the principle of analysis and synthesis, 
i.c., the inilial disassociation of the whole into its parts 
or units and then the gradual rebuilding of the whole 
from the units or elements; and, finally, the principle of 
structure, ie., the distribution of the action of forces in 
space, the adjustment of the process to the structure.””! 

From all the above it is clear that the factual content 
of Pavlov’s teaching is thoroughly dialectical and that 
in his main principles he treats the nature and laws of 
the complex action of the brain from a dialectical sland- 
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What is the significance of Pavlov’s theory of the 
higher nervous activity for Marxist-Leninist philosophy? 
Actually, the answer 1o this question is already to be 
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found in that discussed above; but we shall again touch 
upon it. 

In connection with this question, it should be recalled 
that the great founders of Marxisni-Leninism have always 
attached an enorinous significance to natural science for 
tlie development of the materialist world outlook. Lenin 
wrote about that: “... natural science, reflecting the outer 
world in human ‘experience,’ is alone capable of giving 
us objective truth...! In his book Ludwig Feuerbach, 
Engels concludes tlic survey of the history of the progress 
of materialism in connection with the developinent of 
natural science in the following words: “... Just as ideal- 
ist underwent a series of stages of development, so also 
did materialisin. With epoch-making discovery even in 
the spliere of natural science it has to change ils form.”? 

Although Pavlov made numerous investigations which 
lave become classical in a number of the most important 
branches of physiology, his crowning achievement is his 
work on the physiology of the brain and his theory of the 
higher nervous activily. The experimental and theorctical 
resttlls oblained by him in the over lhirly-five years of 
strenttous labottr in this most complicated field of science 
are aniong the greatest landmarks on the highway of 
modern sciciice leading to our knowledge of the deepest 
secrets of the brain, the highest, most perfect, and most 
complicated crealion of nature. Unquestionably, they are 
of immense significance not only for physiology, for the 
many-sided activily of or socialist dife, and for Marxist 
psychology, but also for Marxist-Leninist philosophy. 

Further, the enormous ainount of this valuable empiri- 
cal material and the theory for which it served as the 
basis are very closcly related to the paramount ques- 


1V. I. Lenin, Works, 4th ed, Vol. 14, p. 113. 
21. Iingele, Ludwig Feuerbach and the End of Classical Ger- 
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tion, accarding lo Engels, of all philosophy—the ques- 
tion of the relationship belween thinking and being, 
between mind and matter. This again serves to empha- 
size tlie prime importance of Pavlov’s great theory for the 
philosophy of Marxism-Leninism. 

We know thal the only correct answer to this para- 
mount question is that given by dialectical materialism, 
viz., “... thought is a product of malter which in its de- 
velopment has reached a high degree of perfection, 
namely, of the brain....”! 

Enycls and particularly Lenin gave a considerable 
amount of attention to the elaboration and natural-scien- 
tific prool of this basic principle of Marxist philosophi- 
cal materialisni, masterfully employing for this purpose 
all the most important achievernents in cosmogony, pale- 
ontology, the theory of evolution, comparative anatomy, 
physiology, elc., of the 18th and 19th centuries. 

The founders of Marxism-Leninism always regarded 
the inmalerial substratum of mental activity and mental ac- 
tivily ilself from the standpoint of their origin and de- 
velopment. Owing to the evolution of matter, its “spon- 
lancous motion” in a long series of evolutionary stages, 
owing to the origin and development of organic matter, 
the nervous system, and the sensory organs, there orig- 
inated and developed froin the elementary properly of 
all matier—simple reflection—at first the simplest phe- 
nomena of irritability and subsequently more and more 
complicated forms of nervous and mental activily up to 
the highest manifestation of this activily, human con- 
sciotisness, the resttlt of socio-historical laws of human 
origin and devclopment. 

“But it is in the nature of matter,” wrote Engels in 
the Dialectics of Nature, “to advance to the evolution of 
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thinking beings aud hence this always necessarily occurs 
whenever the conditions for it are present.” Lenin wrote 
the following: “Malerialism, in full agreement with 
natural science, takes matter as primary and = regards 
consciousness, thought, sensation as secondary, be- 
cause in its well-defined form sensation is associated 
with the higher Joris of matter (organic matter), while 
‘fn the foundation of the structure of matter’ one can 
anly surmise the existence af a faculty akin to sensa- 
lion.””! 

ingels and Lenin believed that the further progress 
of natural science would present inore and more new 
demonstrations, new prools of these views aud, in par- 
licular, of the principle thal the brain is the organ for the 
higher forms of mental activity, And, in fact, modern 
natural science has received a preal many contributions 
serving as such proof, The most valuable of them are the 
experitiuutal and theoretical achievements of modern 
biglogy assoclaled wilh Pavlov’s name. Herein lies the 
colossal significanee of his theory for Marxist-Leninist 
philosophy. 

In the first place, Pavlov, nich more convincingly 
than his predecessors, experimentally demonstrated that 
the cerebral hemispheres are the organ of the higher 
mental aclivily, the organ for the most perfect adjust- 
ment to the surrounding medium. Then, he showed, on 
the basis of irrefutable data, that Uhe higher nervous (or 
psychical) activity of the ¢erebral hemispheres also in- 
cliides the regulation of the internal organs. In other 
words, they are or, rather, their cortex is, also the organ 
of the perfect adaptation and perfect regulation of the in- 
ternal activily of the organism, of the processes taking 
place in the organs and systems, 
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It is, however, not this aspect of the experimental data 
and theories of Pavlov which is of the greatest value for 
the physiology and pathology of the cerebral hemispheres 
and for ihe philosophy of Marxism-Leninism. 

Materialist views on the reflex nature of cerebral func- 
lion were quite widespread among the naturalists of the 
middle of the 19th century. 

But before Pavlov, the processes taking place in the 
brain had not yet been deciphered; the inherent nature of 
its function, the laws governing its activity, responsible 
for the higher nervous (or mental) behaviour, were still 
to be investigated. This was the problem which Engels 
and Lenin considered the most important and difficult 
task of natural science. The concepts in the nineteenth 
century prior to Pavlov were of a purely speculative na- 
ture. They were only bold conjectures and physiological 
outlines deprived of an experimental basis, Hence, they 
could nol solve this problem cven from a purely physio- 
logical point of view. The one-sided analytical method of 
studying nature and the discredited procedures of investi- 
gating the functions of the brain in parts (the artificial 
stimulation of the parts of the brain under the crude con- 
dilions of the vivisectional experiment, the impairing or 
extirpation of ils parts) proved to be unsuilable for the 
solution of such a complicated problem. 

And then the blazing genius of Pavlov appeared with 
a rich experience obtained in solving other profound se- 
erels of organic nature; a genius, armed with a perfect 
synihetical scientific method and a delicate physiological 
technique, armed with new, exhilarating, and profound 
ideas and goals, | 

From the vague descriptions of this involved subject, 
from conjectures as to ifs nature, Pavlov went over to 
investigating its processes. In his study of the cerebral 
hetnispheres, the great naturalist successfully applied 
that method of cognition which Lenin characterized as 
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“Che infinite process of deepening man’s knowledge of 
things, phenomena, processes, ctc., from the phenomenon 
lo the essence and fron the essence of lesser depth to the 
esscrice of grealer depth.” 

Our great leader Lenin said at the oulsel of his revo- 
lutionary and theoretical work: “...as long as people did 
nol know how to study the facts, they always invented a 
priori, general theories, which were always. sterile... 
The method itself was an absurd one. You cannol argue 
about the soul without having explained the physical 
processes in particular; here progress must consist in 
abandoning general thearies and philosophical disquisi- 
tions about the nature of the soul, and in knowing how 
to put the study of the facts which characterize any partic- 
ular psychical process on a scientific footing.”! And this 
is what Pavlov achieved in his long years of work on the 
higher nervous system, if we are lo give a most gencral 
appraisal of the quintessence of Pavlov's results. 

OF immeasurable signifieanee for tle Marxist-Leninist 
philosophy is the “genuine physiology of the brain.” With 
all the force of exact, reliable, scientific facts, Pavlov 
proved the existence of a material basis of mental activ- 
ily and the dependence of this activily upon the condi- 
lions of existence of the organism; in other words that 
in the formation and developinent of the higher forms of 
miental activity the decisive role is played by the external 
meditim that imental aclivily has ils “origin in experi- 
ence.” It can be confidently said that Pavlov’s factual 
data and his theory of the higher nervous activity are 
the soundest support of Marxist philosophical material- 
ism, namely, that thought is the product of highly organ- 
ized matter, tle product of the brain. Further, with the 
irresistible force of reliable dala Pavlov also demonstrat- 
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ed the dialectical character of the processes in the brain, 
confirming once again “that in the last analysis nature’s 
process is dialectical and not metaphysical...."} 

Pavlov is the pride and glory of our science, lhe sum- 
mit of natural-scientific thought. He was not only an un- 
paralleled master of physiological experiment, skilfully 
unraveling the inost entangled secrets of organic nature, 
but one of the greatest lhcorelicians in physiology, in 
biology as a whole, and in medicine. Contrary to most 
of the classic naturalists of the 19th and 20th centu- 
ries, he was not an intuitive, bul a fully conscious mate- 
rialist, an irreconcilable, enthusiastic fighter for material- 
isin in ihe basic questions of natural science, Pavlov, 
with his skill as experimenter and profoundness of 
thought, contribuled greatly to the triumph of materialism 
in natural science. It is difficult to overrate the signifi- 
cance of his theory for d:\lectical materialism. The rich 
data he obtained about th. physiology of the brain are 
brimful with “objective dialcclies.” In his generalizations 
of this material, he advanced a dialectic-materialis{ ex- 
planation of the highly complicated work of the brain. 

Paviov’s truly scientific, materialist theory of the 
higher nervous activity is a powerful weapon in our ideo- 
logical struggle against the dark forces of reaction, 
against all manifestations of idealism and obscttrantism. 

And now, when the struggle belwcen progress and re- 
action is becoming more and more intense, it is the duty 
of Soviet scientists to sharpen ilis weapon still more, 
lo make it inore and more formidable. 
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I. P. Pavlov bequeathed to his pupils and followers 
a very rich scientific legacy and outlined the ways for 
its further development. Owing io the exceptional 
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attention paid by the Communist Parly and the Soviet 
Government to the further development of Pavlov’s 
scientific legacy, the facilities of his institutes and labora- 
tories were greatly extended. 

Thus all the prerequisites were provided for the further 
progress of advanced Soviet physiology. 

The sumuner of 1950 saw the scientific session of the 
U.S.S.R. Academy of Sciences and the Academy of Medi- 
cal Sciences, devoted to the probletns of Pavlov’s physio- 
logical theory. It was an oulstanding event not only in 
our native physiological, biological and medical sciences, 
but in the seientifice life of our country, in general, The 
reports of Academician Bykov and Professor Ivan- 
ov-Sinolensky read al the session, as well as the numerous 
addresses by its participants, showed that Soviet physiol- 
opists have made cerlain progress iu further developing 
Pavlov’'s scientific legacy. The following achievements in 
that field were cited in the resolution of the session: 

“Pavlov's idea that all the important vilal funetions 
of the organism are regulated by Uhe cerebral cortex has 
been broadly developed. These researches are of essen- 
tial importance for the advancement of clinical medicine. 

“New data have been obtained throwing light on the 
conditioned reflex mechanism in the behaviour of animals, 
and on the evolttion of temporary connections. Definite 
progress has been made in the field of the pathophysiology 
of the higher nervots activity of anitnals and man, in 
elucidating the dependence of a uumber of pathological 
processes on the slate of the cerebral cortex, and in de- 
termining the role of the cerebral cortex in the reslora- 
tion of disturbed [unctions in the injured organism, as 
well as in the application of sleep therapy in various dis- 
orders. 

“On the basis of Pavlov’s theory of trophic innerva- 
tion of the tissues, new data have been obtained regard- 
ing the trophic function of the nervous system, The Bot- 
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kin-Pavlov idea of ‘neurism’ in pathology, the idea of the 
importance of the nervous system in the origin, course 
and issue of pathological processes, has been advanced. 
Paviov’s classical investigations of the physiology of the 
digestive processes have been carried a stage further. His 
ideas regarding the internal receptors of the organism 
are being developed.” | 

In general, however, the resolution says, the works 
developing Pavlov’s scientific legacy and particularly his 
studies of the higher nervous activily fall Jar short of the 
big expectalions placed on the pupils andl followers of the 
great scientist and are allogether incommensurate with 
the facilities provided by the Soviet Government and 
the Party. 

The discussion at the session revealed significant 
shortcomings in the work of some physiologists and a 
number of scientific physiological institutions of the 
country, of the institutes and: laboratories of the Academy 
of Sciences and of the Academy of Medical Sciences. 

Having brought to light the causes of tlic shortcom- 
ings in the work of the Soviet physiologists in developing 
Pavlov’s many-sided scientific legacy and severely criti- 
cizing the mistakes made, the joint session proposed a 
number of scientific and organizational measures for 
improving scientific research work, The resolution adopt- 
cd at the session becaine the basis of the decision of the 
Council of Ministers of the U.S.S.R. to set up two physi- 
ological institutes within scientific institutions of the 
Academy of Sciences of the U.S.S.R.: . 

1) The Pavlov Institute of. Physiology forma from 
the former Physiological Institute of the Academy of Sci- 
ences of the U.S.S.R., the former Institute of Evolutionary 
Physiology and Pathology of the Higher Nervous Activ- 
ity, Academy of Sciences of the U.S.S.R., and the 
former Institute of Physiology of the Central Neryous 
System Of the Academy of Medical Sciences” 
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2) A new Institule of the Higher Nervous Activity in 
Moscow. 

A very responsible ard honourable task stands before 
these instilutes—the extensive crealive development of 
the great Pavlov’s scientille logacy, so dear and close 
to us all, and, particularly, his materialist lheory of the 
higher nervous activily. 

In accordance wilh the resolution of the joint session, 
The Journal of the Higher Nervous Activity was found- 
ed. A “Scientific Council on the Problems of the Pliysio- 
logical Theories of Academician I, P. Pavlov” was ecslab- 
lished al the presidium of the Academy of Sciences of the 
U.S.S.R. to coordinate and direct all the work in the 
counlry devoted to the development of Pavlov’s theories. 

The oulstanding scicitific discoveries of Pavlov, .es- 
tablishing the dependence of all formis of vital activity in 
the complex organism, including mental activily, upou 
the conditions of cxisicnee, advanced our native pliysiol- 
ovy to the first place in the world and opened up wide 
vistas for ils further development. They created a firm 
natiural-scientific basis for the advancement of medicine 
and psychology on new scientific principles. They contrib- 
uted greatly to pedagogy and physical training and can 
add much to linguistics. 

There are enormous forees of scientific workers in the 
Soviel Union, who are creatively developing and applying 
Pavlov’s theories for lhe benefit of the people, 
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